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Unit Lessons 


* Pre-requirements on unit one. 


| An introduction in complex numbers. 


Lesson 


| Determining the types of roots of a quadratic equation. 


Lessor 


Relation between the two roots of the second degree 
equation and the coefficients of its terms. 


Lesson 


Forming the quadratic equation whose two roots are known. 


Lesson 


Sign of a function. 


Lesson 


Quadratic inequalities in one variable. 


Lesson 


Learning outcomes 


By the end of this unit, the student should be able to : 


* Solve a quadratic equation in one variable quadratic equation in one variable given the 
algebraically and graphically. coefficients of its terms. 
+ Use the quadratic equation in one variable to | + Find the sum and the product of the two roots 
solve some life applications. of a quadratic equation in one variable. 
* Recognize an introduction in complex | + Find some of the coefficients of terms of the 
numbers (Definition of the complex number, quadratic equation in one variable in terms 
integer powers of i and equality of two of one of the two roots or both of them. 
сне * Form the quadratic equation in one variable | 
* Carry out operations on the complex whose roots are given. 
numbers. | 


* Form the quadratic equation in one variable | 
* Recognize the two conjugate numbers in the given another quadratic equation in one variable. 
complex numbers. 


+ Investigate the sign of a function (constant - 
* Recognize the discriminant of the quadratic linear - quadratic). 


equation ene; vanaple: * Solve quadratic inequalities in one variable. 


* Investigate the type of the two roots of the 


WP Cem Ж». AT 


x?-5x-6=0 4x?-25 


-X)-5x-6-0 Л (X — 6) (X + 1) = 0 "factorizing the trinomial" 


2 EitherX-620 or X+1=0 Remember that а 


“ X=6 or X=-1 The quadratic equation 

in one variable has at 

2. The solution set = {6 »— 1} PIN 
most two solutions in IR 


vAX?-225 л 4Х2-25=0 
- (2 X 5) (2 X +5) = 0 “factorizing the difference between two squares” 
-Either2X-520 or 2X+5=0 


axed or x=-3 [^ i 2 
2 "— e А 25 
5 5 74Х7=25 „Хх == 7 Х=+ T 
2. The solution = [3 —> 5 5 -5 
2 “X=+ 5 ~“ The solution set= {3 des 


J 


Pre-requirements |. d 
A By the general formula 
To find the roots of the quadratic equation : a X? +b Х+с=0 where a #0 


use the formula x. -b* EET 
a 


Find the solution set of each of the following equations in R : 
1 x?-2x-6=0 о х+5=4 > X«0 
— — — eum — — —— 
4 The expression : X? — 2 X — 6 is difficult to be factorized » so we use the general formula. 


та=1 5 b=-2 » c=-6 


А arb eV e4ac 2) Y4C27-4x1xC9) 
cs 2a ч 2х1 


_ 244424 2x28 222137 _ 
uu ir mcer ee c] 
2. The solution set = [1.7 51-37 } 


wm. xX+ E =4 “By multiplying both sides of the equation by X” 
&Х?%+5=4х 


2 X?-4X4+5=0 “Notice putting the equation in the form: a X? +b X « c- 0" 
“a=l o» b=-4 › c=5 


Я xscbzib -4ac _ 44 16-4x1x5 _ 42-4 


2a 2 2 
‚Хае в 2. There is no real roots of the equation : X? 4 X 4 5-0 
-. The solution set = Ø 
TRY TO SOLVE 
Find in R the solution set of each of the following equations : 
1x2?-5x4620 95x?«2x-4 
33x?227 4 X(X-4)-3 


UNIT 


1 - 


| — Second N Solving the quadratic equation in one variable graphically 


To solve the quadratic equation in one variable graphically » we do the following : 
{ft Put the equation on the form : a X? +b X 4 c- 0 
[2 Let f CQQ c aX? «b X c [3 Graph the function f 


[2 Determine the points of intersection of the curve with the X-axis > 
then the X-coordinates of these intersection points are the solutions of the equation 
f()=0 їе.ах?+ЬХ+с=0 


According to that , we have three cases 
а pe 


I gi 
an a є 
The curve intersects The curve touches The curve does not 
X-axis at two points X-axis at one point intersect X-axis 
у 
E d V. 
y E y 
There are two solutions There is а unique solution There is no solution 
inR inR inR 
The S.S.={L »M} The S.S. - {L} The S.S.- Ø 


Find graphically in R the S.S. of the equation : 
X2-2 X -3 = 0 using the interval [- 2 ,4] 


Let f () 2X?-2x-3 1 


ЕЕ r213 


ly ШЕ -3|-4|-3] ó 


From the graph » the S.S. = [3 »— 1} 


Pre-requirements | 


Remark 
Ш case of the interval is not given » then we can graph the function by finding the vertex 


of the curve which is ( = of ( z )) » and then we find some points to the right of it » 


and the same number of points to the left of it. 


Solve graphically in R the equation : 
4Х(Х-1)—5 =0 , then verify the result algebraically “given that [6 = 24” 


vAX(X-1)-5-20 2 4X?-4x-5=0 
First | Graphically : 

Let f (0) =4X?-4X-5 
* Find the vertex point of the curve : 


`2 The X- coordinate of the vertex point = z = $ = 


rye ()-5--5 
-. The vertex point of the curve is (4 = 6) 


1 
2 


* Form the following table : 


* From the graph we notice that : 
The roots are — 0.7 and 1.7 approximately. 


Second | Aigebraically : 
1 2_ 
ve = PETE AE. where a=4 э b=-4 » c=-5 
. х2269+1С47-4хах5) _4#{96 _4+4{6 _ i216 _ 1+24 
bd 2x4 cU: g ^2 2 


-. The two roots of the equation are 1.7 and – 0.7 approximately. 


TRY TO SOLVE 


Solve graphically in IR the equation : | 


Х2-4Х+4=0 › taking X € [0 » 4] » then verify the result algebraically. 


Lesson One An introduction in complex numbers 


D Introduction 


* There are many problems that can not be solved by the use of real numbers alone. For 
example » we are unable to solve the equation X? = – 1 There is no real number "a" such 
that a? = — 1 Thus we must extend the set of real numbers R to a new set of numbers to 
enable us to find the solution of the equation X? = — 1 
This new set is called THE SET OF COMPLEX NUMBERS › and before studying the set 


of complex numbers in details » we will firstly recognize the imaginary number "i 


The imaginary number "i' 
+ 


The imaginary number "i" is defined as the number whose square is — 1 
ie. l 1 


Thus we can solve the equation : X? = — 1 as follows : 
2-1 ax? =i 

n x=? nX-£i 

2. The solution set = {i »— i] 


*-ix-izi^--1 


Remarks 

» The number "i" does not belong to the set of real numbers. 

i.e. iG R » so it will not be represented by a point on the real number line. 
The numbers 3 i ;- 2i [51 >... are imaginary numbers. 

If a is a real positive number, then y-a =a i 

or example : 


12-022 02, [23-132 үзі, 1-25 325? - 5 i and so on ... 
Гм) 


Lesson One 


» The operations on the square roots can not be generalized on the imaginary numbers. 
If a and b are two negative real numbers » then a xb 4l ab 


For example YA Axa 
because ү хүр р хі 2-1 
but [Axa =€} =ү1=1 


IN. Integer powers of "i" 


The number "i" satisfies the rules of powers that you have studied in the preparatory 


stage | and since ! 2-1 |>then: 


3 


4.2 


=?xis-1xi xi =-1x-1=1 


4 


ei 


=i 


4 


i ei 


6 5 6 


хі=1хі=і х2 =1х-1=- 1 and soon. 


From this we find that : 


The integer powers of "i" give one of the values i »— 1 »—ior 1 


zi ej 


=i 


This values are repeated if the power is increased by 4 
Generally : For each n EZ ; 

ойт (0) 181 eit lly istxisi 
ot? = iy P21x-15-1 ой] х-і=-і 


оп imit] x] = l... and soon. 


In another way 

To find i" where (C We find the remainder of `) 
3 З оаа | 
nis an integer > саш» 4, 2 тве gum (iioi 


Theremainder=3 then ( i^-i?--i 


For example : 

+116 = 1 «because 16 + 4 = 4 without remainder» 

* 163 = — 1 «because 63 + 4 = 15 with remainder 3» 
+i? —— 1 «because 42 + 4 = 10 with remainder 2» 


+1101 = і «because 101 + 4 = 25 with remainder 1» 


+1#°+23 where n € Z = — i «because (4n + 23) + 4 = n + 5 with remainder 3» 


The complex number 
- 


The complex number is the number that can be written in the form a + b i 


» where a and b are two real numbers and i^ =— 1 
* a is called the real part. * bis called the imaginary part. 
Examples for complex numbers :2-i » 74 13i » 51-4 › 24*[3i 


расии 
Remarks 
For any complex number |2 =а+ Ьі s»then: 


(it b=0 , ћеп Z= a and we say that Z is a real number. 


Such as Z = 5 is a real number and it is a complex number whose imaginary number = 0 


|:2]If [a2 0 »thenZ=biand we say that Z is an imaginary number. (where b # 0 ) 


Such as Z = 2 i is an imaginary number and it is a complex number. 


From the previous » every real number is a complex number whose imaginary number = zero 
and so the set of real numbers is a subset of set of complex numbers that can be defined as the 


following. 


The set of complex numbers 


The set of complex numbers C is defined as C = {a +bi : a ER ,bCR ,i?--1] 


— eD 


Find the solution set of each of the following equations in the set of complex numbers : 
12х2+18=0 
9 х2+х+1=0 


Lesson One 4 


| 

— ____ — 
Ш -2x?«18-0 22x? =~18 = X59 
1 х=+ү-9 х=+{91? nLX-E3d 


2. The solution set = {3 i »—3 i} 


@-.a=1 , b=1 >, c=1 


AX 


2a Е 2х1 2 2 2 


B. m їз р 


-. The solution sz [240i Ego. 


_-bsfb?-4ac_ -1*{17-4х1х1 -1+-3 _ —-1+{зї _—1 b; 
Е i 2 


^TRYTOSOLVE ^ — 0795. 
Find the solution set of each of the following equations in the set of complex numbers : 
105 х2+180=0 9 x?-2x45-0 


N Equality of two complex numbers 


Two complex numbers are equal if and only if the two real parts are equal and the two 


imaginary parts are equal. 
WR i + bi) and (c+ di) are two complex numbers and ifa =c sb=d 
» ћепа+бі=с+аі 


and vice versa Ifa+bi=c+di»thena=c>,b=d 


Notice that Order in complex numbers whose imaginary part not equal to zero has no 
meaning » we do not know which is greater (5 + 3i) or(- 4 4- 7 i) ? 


————— Cu, 
Find the values of X and y which satisfy each of the following : 
1 (25-3) +51=7+(3-2у)і 9 х+уі=|-4 +22 
3 х-3у+(2Х+у)і=6+51 


Ш -2х-3=7 22х=10 5х=5 
ov 3-2y=5 “-2y=2 “y=-1 


(0:0) Vogt \/ etd - А>, - yalsdl 


UNIT 


1 


9 х+уі=21+149)+*2 Х+уї=21+=21+(—1) 
7 Х+уі=-1+21 ЛХ=-1 » y=2 

3 0. х-3у=6 (1) 
›2Х+у=5 0) 


Multiply the equation (2) by 3 


1 6X+3y=15 (3) 
By adding (1) and (3) : 2 7X=21 2 X=3 
By substituting in (2) : лу=-1 


TRY TO SOLVE 


Find the values of X and y which satisfy each of the following : 
4 Х+уі=311+4 
9 4X-y+(2X+y)i=5+7i 


N Adding and subtracting complex numbers 


• When adding or subtracting two complex numbers » we add or subtract real parts together 


and add or subtract imaginary parts together. 


Find the result of each of the following in the simplest form : 
4 G+7i)+6-9i) 


о (2-1-16)- 6-5 


- EM 13 =і 2. The expression = (3 +7 i) + (5—91) = (3+5) + (71—91) 2 8-2i 
9 -1-16=41 


2. The expression = (2 — 4 i) — (5—1) = (2-41) +(-5 +i) = (2-5) +(-41+1)=-3-31 


Lesson One I 


N Multiplying complex numbers 


Two complex numbers can be multiplied just as the algebraic expressions » considering ?=-1 
= Example| 4 
uu C UDL—-———— 

Find the result of each of the following in the simplest form : 

1 (4+3) (2-51) 9 (5-21) (5+21) 


3 G«2i* 4 a-i 


1 (4+3 1) (2—51) =4(2-51) +31(2-5 1) 
-8-20i«6i-15i? 
=8-201+61+15 — (wherei? 2-1) 
-(8415)-(-20i46i) 223- 14i 
Notice that You can solve directly by using multiplication by inspection as follows : 
-20i 
i E 2 
(4431) 2-5i)28-14i- I5i^ (where i* = – 1) 
E 
*6i =8-14i1+15=23-14i 
9 (6-21) (54+2i)=25-47 
a. 
225-4 (where i“ = — 1) ESSI EE 
=29 


3 (3+210#=9+121+4?. 
= i= P=- (: е 
29412i-4 (where i D (a+b) =a°+2ab+b? 
=5+12i 
2 
4 a-i*-(a-i) -(-2i«i)?-(1-2i-1Y 
=(-21)2=402=-4 


UNIT 


(1 +i)” = (+2 i)" where n EZ } 

* Proof : (1 +i)?" = [1 +) = [1 +21 1] 2 (€ 2i)? 

e This remark is used to simplify some complex numbers as the following : 
ma $ 1200 = (2 j” = 2100 1100 E 2100 

[2)G -31* =34 (1 -)*23* C 2i? 23! x 22? - 324 


TRY TO SOLVE 

Find the result of each of the following in the simplest form : 

1041235 3-41) 2 @0-й(2+{ү-1) 3 (2+3 121) (5 i9 
4i(5-3i) 5 (1-12 


The two conjugate numbers 


The two numbers a + b i and a — b i are called conjugate numbers. 

Note : Take care that the complex number and its conjugate differ only in the sign of their 
Рог example :The two numbers3 +41 » 3—41 are conjugate numbers. 
Remarks 


The conjugate of the number 2 i — 5 is the number – 2 i — 5 not 2 i + 5 
The conjugate of the number 2 i is — 2 i 
The conjugate of the number 3 is 3 


The sum of the two conjugate numbers is always a real number з and the product of the 
two conjugate numbers is always a real number. 


For example The complex number 3 + 4 i its conjugate is 3 4 i » then: 
* Their sum = (3 +41) + (3—41) = (3 +3) + (4i -4i)=6 ER 
* Their product = (3 +4 i) 8-4 i) 2 9— 16:2 2 94 16=25 ER 


TRY TO SOLVE 


Write the conjugate of 5 — 4 i » then find : 
1 The sum of the number and its conjugate. 


9 The product of the number and its conjugate. 


Lesson One |. ON 


— — em ~ 


Simplify to the simplest form : 


4-3i 10 
„иш 2 5. 
3 222i д 2+)0-9 
2:51 0406-21 


Notice : To simplify the fraction whose denominator is a complex number » we multiply its 


two terms by the conjugate of denominator. 


4-3i,-i -4i*3i! -4i-3 - " 
1 ; = == =e =-3-4i 


Q -~ The conjugate of the denominator is (3 — i) 


10 | 10(3-i) .10G8-i) 108-) 108-) 4 _; 


^34i^ G4)G-D op +l 10 
342i. (3421) (2+51) _6+151+41+1012 3. 
315251=02500+3) = 4-25 0 pueros 
,3*2i _6+191-10_-4+191_-4 19, 
"U2-5i 4+25 29 29 29 


q.Q*0ü-) . 2—21+414-Ё _2-1+1_ 3-1 
Q*)G-2i 3-2i«3i-2? 3+1+2 5«i 


‚3—1 _ G-) G=i) 15-8i-1 14-8i 2(-4i) 
5«i (G«ü)G-i 25-2 26 ^ 26 


. Q+i)0-i) 7 4, 
~+)G-2) 137 13 


TRY TO SOLVE 


Simplify to the simplest form : 
424i 9 2+iG+i) 
3-4i Q-i-i 


UNIT 


— —GZ13D.——————— 


27-1 _ 13-4 
х= P uy. 


Prove that : X and y are conjugate numbers » then prove that : X 2y у? =16 


— — eim. — — — 


oxolcilQ0-)Qs) 14*7i-2i-P _14+51+1_15+51 


73»-i^ Q-)0Q*i) ет: c wg ow oa 
.13-i M3- 4- 52-13i-4i&P _ 52-17i-1 /51-17i 4 | 
Y= 4i 4)04-) 16-2 16+1 п 


-. X and y are conjugate numbers " Notice that the signs of the imaginary parts are different." 
›х2=(3+1)2=9+61+12=8+61 
5у2=(3—1)2=9-61+12=8-61 


г. X? +у?* = (8 + 61) + (8—61) = (8 +8) +(61-61)=16 


TRY TO SOLVE 


Prove that a and b are conjugate numbers if : a — E and b= id 


Determining the types of roots 


Lesson TWO й p 
of a quadratic equation 


* You have previously studied how to solve the second degree equation (the quadratic 
equation) in one variable in R , and you have known that when solving it » we have two 
solutions at most. 

* In this lesson » we will determine the types of the two roots of the quadratic equation without 
solving it. 


IN Discriminant N 


* Using the formula in solving the quadratic equation : a x? +bX+c=0 whereas 
-b+1b-4ac —b-Yb?-4ac 
2a 2 2a 
* Both of these two roots include the expression ү b?-4ac | 
* The expression : b? — 4 ac is called the discriminant of the quadratic equation because it is 
used to determine the types of roots of the quadratic equation as follows : 


» We get two roots : 


" 
positive equal to zero negative | 
(02 -4ас)>0 b?-4ac=0 (b?-4ac)<0 
Two complex and non real 


Two different real roots Two equal real roots 


у D 
x x 
ol 
£ x 
lo 
Ёз х 


roots 


` y 
x x 
$ / 
E x 
K y 


A sketch for the function Type of the 
related їо ће equation — two roots 


UNIT 


Determine the type of the two roots of each of the following equations : 
4$x?-3x45-0 9 x?«10x «25-0 33x?«10x-4 


—— B —— — —— 

8: а=1 » b=-3 » c=5 

г. The discriminant = b? -4 a c = (-3? — 4 x 1 x 5 =— 11 (negative quantity) 

2. The two roots are complex and non real. 
@--a=1 » b=10 » c=25 

г. The discriminant = b? -4ac = (10? -4x 1 x 25 20 

-. The two roots are real and equal. 
3 -3x?«10x-4-0 ла=3 5 b=10 > с=-4 

г. The discriminant = b? — 4 a c = (10)? — 4 x 3 x (4) = 148 (positive quantity) 


-. The two roots are different and real. 


TRY TO SOLVE 


Determine the type of the two roots of each of the following equations : 


4 х2-7х+10=0 9 X?«4x45-0 34x?-12x--9 


— — em- 


Prove that the two roots of the equation : 7 X?— 11 Х + 5 = 0 аге two complex and non 
real roots » then use the formula to find these two roots. 


-N 
saz7 >» Ъ=-1 › с=5 


г. The discriminant b 4 a c = (-11)2-4х7х5=- 19 <0 


-. The two roots are complex and поп real roots. 


webb? 4a0 _ 1-19 _ 11+{їө+ 
Р 2a Uu и 


5 1 +1191 11-191 
2. The two roots of the equation are — ——— ,——. —— 


14 14 
[24] 


Lesson Two Ios 
TRY TO SOLVE 


It X?-4X4 5-20 »then prove that the two roots are complex and not real » then use 
the general formula to find these two roots. 


If the two roots of the equation : X? -k X+ 2k — 4X + 5 = 0 are equal s then find the 
real values of k and find these two roots. 


Put the equation on the general form ARM. (k+4)X+(2k+5)=0 


2. The discriminant = (k + 4? -4x 1 x (2k +5)=K°+8k+16-8k-20=k?-4 


7 The two roots of the equation are equal 7. The discriminant = 0 
ok -4=0 =й Кед 
-atk-2 ~ The equation isx?-6X+9=0 ~. (X-3} = X23 


at k = 2 the two roots are equal » each one = 3 


»atk-2-2 2. The equation is X?—2 X 4 1 20 ж (x-1?20 >Х=1 


at К = — 2 the two roots are equal » each one = 1 


Find the real value of k which makes the two roots of the equation : 
4 X28 X + k = 0 equal and find these two roots. 


— — — dump. —— 


1 Find the real values of m which satisfy that the equation : X?— (2 m – 1) X+ m? = 0 
has no real roots (EL nas no solutions in R) 

9 Find the real values of k which satisfy that the equation : X? + 2 (k 1) X+ k? = 0 
has two real roots ( 6... has solutions in R) 


—— — — HE, — — —— 
4 +- The equation does not have real roots ~. b? -4ac«0 
^ Qm-1?-4m«0 4ш?-4т+1-4т?<0 


(шг) Vogt V 08 - clot, - yalsdl 25 


UNIT 


1 


“-4m<-l n m>4 


-. The equation has no real roots if m e] | 


© : The equation has two real roots -. The two roots are either different or equal 
sb -4acz0 s4(k-1?-4x1xk?20 
л40-8к+4-40>0 2-8к2-4 wks} 


-. The equation has two real roots if k €] — 05 4] 


TRY TO SOLVE 


If the equation : m? X? + (2 m — 2) X + 1 = 0 has no roots in R » find the real values of m 


Prove that for all real values of a » there is no real roots for the equation : 
4Х2-12аХ+9а2+4=0 


The discriminant = (— 12 a? — 4 (4) (9 a? + 4) 
= 144 a? — 144 a? — 64 = — 64 (is negative quantity for all values of a) 
~. There is no real roots of the equation. 


If the coefficients a » b and c in the quadratic equation : a X? + b X + c = 0 are rational 
numbers and the discriminant is a perfect square » then the roots are real rational numbers. 


For example : 


ais... 
| 1 Theequation:3 Х2-5 Х-2=0 9 The equation : X? -24[5 х+1=0 `| 
| * The terms coefficients are : 3 ,—5 ;-2 * The terms coefficients are: 1 , 2/5 » 1 
_ (rational numbers) (the middle term coefficient is irrational real) 
‚ * The discriminant = 49 (perfect square number) | • The discriminant = 16 (perfect square number) | 
| -. The roots are real rational -. The roots are real irrational | 
i Toverify that ___ ——. Toverify that .__ 
` By substitution in the general formula » By substitution in the general formula. 
i the roots are 2 »— + (real rational) the roots are 542 y'[5- 2 (real irrational) 


Lesson Two | 


Notice that in the equation X2 - 245 X+1=0 
although the discriminant is perfect square number » the roots are real irrational because the 


coefficient of the middle term is irrational. 


— Emp o e 


If a and b are rational numbers » 
prove that the two roots of the equation : a X? + (a? + b?) X + a b? = 0 are rational. 


—— —— MINA —————— 
+: The discriminant = (a? * by? —4xaxab!-a*a2a b? 4 p* 42? p? 
-a*-2a b). b = (ab) isa perfect square 
~. The coefficients are rational numbers and the discriminant is a perfect square 


-. The two roots of the equation are rational. 


TRY TO SOLVE 


If a is a rational number » prove that the two roots of the equation : 
15 X? — (10 +3 a) X+ 2 а = 0 are rational. 


Remark 


If the discriminant of the quadratic equation (of real coefficients) isn't positive » then 
the two roots of the quadratic equation are two conjugate complex numbers. 


For example : 

The equation X? 2 X 4 2 20 

* The terms coefficients аге: 1 »— 2 52 (real numbers) 
* The discriminant = — 4 (not positive) 


2. The roots are conjugate complex and to verify that substitute in the general formula the roots are : 


1 +i ,1-—i (conjugate complex) 


Relation between the two roots 
Lesson Three of the second degree equation and 
the coefficients of its terms 


We know that the two roots of the quadratic equation : a X?+bX+c=0are: 


-b+1b-4ac -b-1b°-4ac 
а: — — —— »then 
2a 2a 
-b+1b-4ac -b-*b-4ac . » 
1 The sum of the two roots — + =22b_ zb 
2a 2a 2a a 


The sum of the two roots = _Соешсеш ot, 
Coefficient of X 


~b+]b?-4ac -b-Wb/-4ac wq? aao) 


9 The product of the two roots = 


2a 2a 4а? 
ь?-Ь°+4ас 4ас_с 
4а? 4d a 


The product of the two roots = Absolute term. 
Coefficient of X 


Ina symbolic form , we write : 


If L and M are the two roots of the quadratic equation : a X? +b X c =0 »then: 


mb EX 
1 L+M=> 2 LM=+ 
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ФШ, 


Without solving the equation » find the sum and the product of the two roots of each of 
the following equations : 


12х2+5 Х-12=0 2 6x?-11x-10 


Check the solution 
| with noticing that 
-. The sum of the two roots = = | the two roots are 
12 | Запа –4 
> the product of ће two roots =$ ==" =- 6 1 
9 -6x?-11x-10-0 ла=6 > b=-1l » c--10 


t NEZ NEQUE 
7. The sum of the two roots = => = v = 6 


» ће product of the two roots = £=—}0==3 


6$ 3 
TRY TO SOLVE 


I£3 X?+5=4 X > find the sum and product of the two roots. 


1 If the sum of the two roots of the equation :2 X? -k X+1=0is=3 » then find the 


value of k ; and solve the equation in the set of complex numbers. 


2 If the product of the two roots of the equation : 2 X 2— 4 X + к = 0 is 44» then find the 


value of k » and solve the equation in the set of complex numbers. 


E ees ЭБЕ ed 

Я ^ The sum of the two roots = 7 =a 
- k=3 2. The equation is 2 X? 4 3 Х+1=0 
лох+1)(х+1)=0 з Х=-1 о Х=-1 


UNIT 


| = The product of the two roots = 4d. = 2 25-9 л k=9 


г. The equation is 2 X? -4 Х+9=0 &®=2 y b=-4 , с=9 


Leb We aac 42164? =4x2x9 424-56 456: 442114; _ „їн, 
nita 2a B 2x2 eU C d C a Ud 


s x-1; 9" к= 


TRY TO SOLVE 


1 If ће sum of the two roots of the equation : 2 X?-ax46-0is 34 » then find the value 


of a » and solve the equation in the set of complex numbers. 


@ If the product of the two roots of the equation : X? +3 Х+а = 0 is 5 » then find the value 


of a » and solve the equation in the set of complex numbers. 


1 If X = – 3 is one of the two roots of the equation : 2 X? +k X -3-0 » then find the 
other root » and find the value of k 

2 If Х = 6 is one of the two roots of the equation : X? -5 X +k -0 » then find the other 
root » and find the value of k 

3 If- 1and 5are the two roots of the equation : a X? + b X — 5 = 0 » then find the value 


of each of a and b 


— BRE ———— 


1 -~ The product of the two roots = £==3 2-3 x the other root = 2 
-. The other root = 4 -. The other root = + 
ES The sum of the two roots = =P = =* , 
* The two roots are -3 > 4 -3+4 
oak eS 
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Another solution : 
ү X2—3 is one of the roots of the equation : 2X? +k X — 3 =0 , then it satisfies it. 
2.200 3)2+ (3) -3=0 


4 18-3k-3=0 ^ kz5 
2. The equation is: 2 X? 4 5 X 3-20 = (2 X-1)(x+3)=0 
42x-120 »then X= d or X+3=0 then X=-3 
s The other root = 4 

=b_-G5) 


© - The sum of the two roots = 


2. 6 + the other root = 5 <- The other root = — 1 


*- The product of the two roots = s - + =k> 
7 The two roots are 6 »— 1 —26х(—1)=К k=-6 
* Try to solve this example by another method as in 1 

3 * The product of the two roots = 
2-1х5=55 -5=25 af 
7 The sum of the two roots = = -1+5= =p 
“4=-b b=-4 


Another solution : 


7 — lis a root of the equation. 
“.a—b-5S=0 

77 5 is a root of the equation. 

~<. 25a+5b—5=0 "Divide by 5" 
л 5а+ь-1=0 


Adding the equations (1) and (2) : ~. 


By substituting in (1): . 1-6-5 = 


( TRY TO SOLVE 


-aCcl1?«b(-1)7-520 
a) 
ла (5)2 «b(5)-5-0 


0) 
ба-6=0 г. а=1 


0 л b=-4 


Find the other root of each of the following equations › then find the value of k : 


4 If X=- 1 is one of the two roots of the equation : X? +k X - 7 20 


Q Ifx= $ is one of ће two roots of ће equation : 9 X? -9 Х+К=0 


UNIT 


1 


it (1 [2 i) is one of the two roots of the equation : X? -2 X + с = 0 where cE к, 
then find : 


4 The other root. 9 The value of c 


77 The sum of the two roots ==©®- 2 Notice that 
& (1 +12 i) + the other root = 2 = Sep name el ud 
2. The other root = 2 — (1 +42 i) is поо number 
-. The other root is the 
. conjugate of the given root. 
de. The other root = 1 -42 i ie. |. it equals (1 -{2i) 
*- The product of the two roots = c л (1 ~{2i) (1 +12 i) =с 
2—(үзї) =с 1-2=с 
1+2=с с=3 
Another solution : 
n, (1 +i) is one of the two roots of the given equation. 
~. It satisfies the equation. 2 (1 +12 j- 2 (1 +{2i) +c=0 
1142 21+ 0121) -2-242i«c-0 -n142321-2-2-23214 020 
2-3+с=0 лс=3 


Well х?-2х+3=0 


We can use the general formula to find the required other root. 


TRY TO SOLVE 


If (V2 + i) is one of the two roots of the equation : x^- 24/2 x += 0 where cE R 
»then find : 
1 The other root. 9 The value of c 


Lesson Three SEN 
Remarks 

In the quadratic equation : a X? +b Х+с=0 
{1)Ifa=1,thenL+M=-bandLM=c 


i.e. _ The sum of the two roots = the additive inverse of the coefficient of X » 
the product of the two roots = the absolute term. 


(Q\Ifb=0.thenL+M=0, ie. L=-M 
іе. | One of the two roots of ће equation is ће additive inverse of the other. 


[3]ffasc,thnLM-1, ie. L-i 


їе. \ One of the two roots of ће equation is the multiplicative inverse of the other. 


Example 5 


1 Find the value of k »if one of the roots of the equation : 3 X? + (k-3) X 47 20 


is the additive inverse of the other root. 
9 Find the value of k » if one of the roots of the equation : 2k X2 7 X - К+ 1 =0 


is the multiplicative inverse of the other. 
— NN 
1 >~ One of the roots is the additive inverse of the other 
хъ=0 2 к-3=0 E з. 


© ~~ One of the roots is the multiplicative inverse of the other 


ла=с 2 0+1=2 
20 -2к+1=0 200-102 =0 221 
TRY TO SOLVE 


Complete : 

1 If one of the two roots of the equation : x" (k-5)x-9z20 
is the additive inverse of the other » then k = ---..----- 

О If one of the two roots of the equation :Х?+3Х+с=0 


is the multiplicative inverse of the other » then c = ---------- 


(0:0) y oat \/ АШ - obat - yalsdl 33 


UNIT 


Find the value of d , if one of the two roots of the equation : X? +d X- 50 = 0 is double 
the additive inverse of the other root. 


+ Solution „ 
Let one of the two roots = L -. The other root = - 2L 
» `7 the product of the two roots = absolute term — -LC2L) =250 
coefficient of X 1 

4-2L145--50 epus 
+: the sum of the two roots = —S9efficient of X 2 bttp 

coefficient of X 1 
“-L=-d Lsd EE Ба=55 


TRY TO SOLVE 


Find the value of k »if one of the two roots of the equation : X? - К Х+12=0 
is three times the other root. 


Find the satisfying condition which makes one of the two roots of the equation : 
a X? + b X+ с = 0 equal to the additive inverse of twice the other root. 


азман 


Let опе of the two roots Бе L -. The other root =— 2L 
» 77 the sum of the two roots = E 
sLec2D- = (1) 
*- The product of the two roots == -Lx(C2L) == ie 12=56 2) 
Е 2 В . (hb _—© 
By substituting from (1) in (2): 8. (2) “зш 
2 
. be Ex E X 2.252 +ас=0 (That is the required condition) 
a 

TRY TO SOLVE 

Find the satisfying condition which makes one of the two roots of the equation : 

a X? +b X+ c = 0 equal to four times the other root. 


Lesson Four 


Let L and M be the two roots of the quadratic equation : a Х2+ЪХ+с=0 


By multiplying the two sides by i where a #0 » the equation becomes in the form : 
х2+0х+-0 тел x?- (-b) x+£=0 (1) 
a a a a 
c 


BuzP-L4M s Soi 
a a 


By substituting in (1) » we get the quadratic equation whose roots are L » M which is : 


x?-(L+M)X+LM=0 (2) 


= (the sum of the two roots) X + the product of the two roots = 0 | 


And by factorizing the trinomial in the left side of the equation (2) » we get another 


form of the last equation which is (X —L) (X - M)-0 


23,353.11 23x23 
1 The sum of the two roots — 5+7=4 » ће product of them = 2*477 


3.15 
» 77 the equation is x? — (the sum of the two roots) X+ the product of the two roots = 0 
г. The equation is X? — E X+ B- 0 (by multiplying by 8) 


2. The equation is 8 X? —22 X+ 15 20 


| 35 


UNIT 


1 


9 The sum of the two roots =3 44/2 4 3 [2-6 
» the product of the two roots = (3 +12) (3-{2)=т7 
-. The equation is x?-6X+7=0 


g =1+ ее ivi _=i- 


ү! : 
=1+ 
i ixi i -1 D 


pala  20-9-.-2-21.-2- 1-4 4 
ї+ї (0490-09 1-7 2 


-. The sum of the two roots = 1 cic 1—i-2 
» the product of the two roots = (1 + i) (1-1) 22 
-. The equation is х2-2х+2=0 


TRY TO SOLVE 


Form the quadratic equation whose roots are : 


447i 
2+1 


[N Forming a quadratic equation from the roots of another equation 


— — CED, 


,"-4.7 93-21, 


If the two roots of the equation : 2-5 X — 6 = 0 are L M s find the equation whose 
roots areL-7 M *7 


Lá Solution) 
The required in this example is forming an equation using a given equation where there is 
a certain relation between the roots of the two equations. There are many methods for solving 
this example and we will mention them in the following : 
The first method 
1 Find the two roots of the given equation. 
9 Find the two roots of the required equation. 
3 Form the required equation. 
т Х?-5Х-6=0 2000-6) (Х+1)=0 


~. 6 »—1 are ће two roots of ће given equation. 


Let L=6 M =- 1 > ће two roots of the required equation be D » E 
+ D=L+7=6+7=13 ,E=M+7=-1+7=6 

^ D+E=134+6=19 ,DE=13 x6=78 

-. The required equation is Х?-19Х+78=0 


h The second method 

Let D and E be the two roots of the required equation 

„О=+7›Е=М+7 л D+E=L+74+M+7=L+M+ 14 
57 L+M=5 (from the given equation) лр +Е=5 + 14 = 19 

,рЕ= (L« 7) (М +7) =1М+7(1.+ M) +49 

э LM =- 6 (from the given equation) 2 0Е=-6+7х5 + 49 = 78 


г. The required equation is X? — 19 X + 78 =0 


\ The third method 

Let D and E be the two roots of the required equation 

ADzL47 » E=M+7 « L=D-7 » M=E-7 
*: Lis one of the two roots of the given equation : X? -5 X-6=0 
Л12-51-6=0 

»sL2D-7 2 0-72 -5(0-7)-6=0 
202-140+49-50+35-6=0 - D?-19D« 7820 


Le. \_ Disa root of the equation : X? — 19 X +78 =0 (which is the required equation) 
Remark 


The third method is used only if the relation between the first root of the given equation 
and the first root of the required equation is the same relation between the second root 
of the given equation and the second root of the required equation. 


M L м LM 


ML? +M? 2 (L- MP -2LM [9 (L- M? = (L« M - 4LM 

(3]L? + M? =(L+M) [0. + M - 3 LM] 4]L? - M? = (L- M) [1+ M - LM] 
Inu 1 .L4M ZL, M_L?+M*_(L+M)?-2LM | 
| Olt = TM © + = 
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UNIT 


If L » М are the two roots of the equation : X? —7 X + 9 = 0 where L> М »find the 


numerical value of each of the following expressions : 
112+м? | 9 12+31м+м? 


3L-M 4 D-M$ 


+: 1,» М аге the two roots of the equation : X? 7 X 9-0 - L-M-7 and LM=9 
1 24M? -(L- M -2LM = (7 -2x9-49-18-31 
9 1223LM« M - 2 2LM + M) « LM = (L- M & LM = (7? 9-49 49 — 58 
з (L- My - (L« M - 4LM = (7 -4 x 9 - 49-36 = 13 

-L-M-z2113»whereL2 M 


13-м? = (L- M) [0+ M? - LM] 


by substituting from (3) : 
~ D - M =113 (2—9) 2413 (49-9) = 4013. 


If the two roots of the equation : X? 8 X+ 5 = 0 are Land M 


Д. 


»form ће equation whose roots are E 


1 
апі уг 


< Land M are the two roots of the given equation. ~. .+ М = 8 апі LM = 5 


v z and i are the two roots of the required equation. 


2. The sum of the two roots = —— + 


ERE S 
L M 


» the product of the two roots = —— x 


te. 
M 

1 
5 


d. 
L 


5 ЕРЕ 


2. The required equation is 32= i X+ 


kel 5х?-вх+1=0 


- Lesson Four | 


If Land M are the two roots of the equation : 


x!-5x49-0 » find the equation whose roots are L? and M? 
Sain  — — — — 
7 Land M are the two roots of the given equation. ~. L+M=5 and LM=9 


1712 and M? are the two roots of the required equation. 
г. The sum of the two roots = L? + M? = (L + M -2LM = 55 -2x9- 7 
» the product of the two roots = 12хМ?= (LM)? 29281 


2. The required equation is X? — 7 X + 81 20 


If Land M are the two roots of the equation : 


AL. 


3х2+5Х-7=0 » find the equation whose roots are L + I M + L 


`7 Land M are the two roots of the given equation. 


А eS all 
i L+M=-3 and LM= 3 


aw Lt P DES om are the two roots of the required equation. 


7 - 1 Зы L+M 
7. The sum of the two roots = L + c£ М + L =L+M+ IM 


-5 

3 25 4.5 _-35+15__20 

US T 3^7 2 21 
3 


»the product of the two roots = (L+ L) (M « 1) 21M +747 +2 


"UM 3,5--499-9*42. -16 


EC ui 21 дү 


2. The required equation is X? — 220 x 4 =16-9 


ie. 21 х2+20х-16=0 


UNIT 


1 


TRY TO SOLVE 


If L s M are the two roots of the equation : 


2 X* - 3 X- 1 - 0 » find the equation whose roots are L? › M? 


r2 эт are the two roots of the equation :X?-6X4+4=05 


find the equation whose roots аге L sM 


: 2- 5% are the two roots of the given equation. 

~ 2,22 „з. - = 

ne 4 "TM 4 - LM=1 

2. Be . 2L+2M_ . 24M). " zu 2 
ty 78 -IM =6 ae 1 =6 x L+M=- =3 


» - Land M are the two roots of the required equation ;L+M=3 ,LM=1 


~. The required equation is Х?-3х+1=0 


TRY TO SOLVE 


If + and у аге the two roots of the equation : 632 -5 Х+1=0, 


find the equation whose roots are L and M 


If the difference between the two roots of the equation : X? — k X + 4 К = 0 equals three times 
the product of the two roots of the equation : X? —3 X-k = 0 »find the value of k 


Let L and M be the two roots of the equation : X? -k X+ 4k - 0 
e L+M=k >» LM=4k 
577 the difference between L and M equals three times the product of the two roots of 


the equation : X? 3 X-k=0 SL-Mz-3k 


Lesson Four li 


~ d My =(L+ My —4LM (from the previous identities) 


s C3) =k? -4(4 “9k =kK-16k “8k? +16k=0 
^n 8k(k+2)=0 2 k=0 or k+2=0 ы k=-2 
Another solution : 


By using the law of the difference between the two roots : 


x the discriminant A +{ь?-4ас 
а i a 


" L-M= and from the equation : 


X?-kX+4k=0 » we found that : 


1-М=+үк?-16К (1) It is possible to deduce the law 
Р of the difference between the two 
э ^ L- М equals three times the product roots fom the general formula 
of the two roots of :X*-3 X-k=0 with the same method used for 
finding the sum of the two roots 
“L-M=-3k Q in the previous lesson. 


»from (1) › (2): 


& +]k?-16k=—3k » by squaring both sides 
лк -16к=9 к 280 +16к=0 ^ k=0 ог k=-2 


TRY TO SOLVE 


If the difference between the two roots of the equation : X? +k X+ 2 k = 0 equals twice 
the product of the two roots of the equation : 6 X? +5 X+ k = 0 » find the value of k 


(зе) А oast \/ old - Sta; - walxdl 


Lesson Five Sign of a function 


Investigating the sign of a function 


Investigating the sign of a function f in the variable X is to determine the values of X at 
which the values of the function f are as follows : 


e Positive » ie. fQ9»0 
* Negative » ie. f(9«0 
*Equltozero; ie. f(Q9-0 


| First N The sign of the constant function 


The following figures represent the two functions : 


| f: f(X)=c (where c is positive) f:f(X)=c (where c is negative) 


We notice that .— — 
The function is negative for all X EIR 


We notice that .— — 


The function is positive for all X EIR 
e function is po: or SAS 
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From the previous , we deduce that: — Notice that re 
The sign of the constant function f : f (X) 2 c The symbol V means 
» c ER* is the same sign of c V XER "for every" 


For example : 
* If f (X) = 5 » then the sign of the function f is positive for all X CR 
* If f (X) = —3 » then the sign of the function f is negative for all X CIR 


TRY TO SOLVE 


Determine the sign of each of the following two functions : 
1 f:fQo-10 2 f:f09--2 


| Second \ The sign of the first degree function (linear function) 


The following figures represent the two functions : 


f f:f (X) 2b X- c (bis positive) f:f OO zb X+ c (bis negative) ) 


| We notice that the sign of the function: We notice that the sign of the function: 
т) » is the same as the sign of b (negative) 
2526. EIOS 
| atX> b atX> b 
> is opposite to the sign of b (negative) Í is opposite to the sign of b (positive) 
=c cm 
| atX< b atX< Б i 


= 


> equals zero at X equals zero at X = — 
| 


From the previous , we deduce that : 


To find the sign of the linear function f : f (X) 2b Х+ с, +0 » we put f (X) 20 
лЪХ+с=0 A 

b 
~. The sign of the function f : 


4 Is the same as the sign of bat X> =S 


9 Is opposite to the sign of b at X < a 


3f00-0ax-—- x 


© f(X)| is opposite to 
And we illustrate this on the opposite the coefficient of X 


is the same as 
the coefficient of X 


number line. 


x 


Determine the sign of each of the following two functions using the number line : 


1f:f00-3X«6 2f:f00-1-3x 
— — Ell  —— — — 
17f0923x«6 put f (9 =0 
3X+6=0 “X=-2 
~. The sign of the function f is : 


e positive at X»-2 
• negative at Х<-2 
ef(X)=0 at X=-2 


We illustrate the solution on the opposite number line. 


2-f09--lxsi put f (X) =0 


„1 ga ES 
5-5 X= 1 = X=2 
~. The sign of the function f is : 


e negative at X>2 
e positive at X«2 


*f(Q9z20 at х=2 


We illustrate the solution on the opposite number line. 
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TRY TO SOLVE 


Determine the sign of each of the following two functions : 


1f:f09--3x«6 2 f:f00-2«3x 


The sign of the second degree function (quadratic function) 


To determine the sign of the quadratic function f : f (0) 2a X? * b Х+с,а#0 
» we have to obtain the discriminant of the equation : a X? - b Х+с=0 » there are three cases : 
ЩЩ me discriminant : b?- 4 ac>0 


The equation has two real roots » let them be L , М where L < M 


( If a is positive If a is negative 


The sign of the function is as follows : 


* Is the same as the sign of aat XER- [L : M] 


* Is opposite to the sign of a at X € JL  M[ 


* Equals zero at X E{L М} 
з А ; х 2 г 
And we illustrate this оп the opposite Тох the same as | opposite to | the same as 
К the sign of a the sign of a. the sign of a 
number line. 


A The discriminant : ? -4a c « 0 


There is no real roots for the equation and thus the sign of the function is as follows : 


If a is positive If a is negative | 


| The sign of the function is the same as the sign of a V X ER 


В The discriminant : b? -4a c = 0 


There are two equal roots for the equation » let each of them be L 


| If a is positive If a is negative | 
T 3 i 


M 


The sign of the function is as follows : 


• Is the same as a at X zL * Is equal to zero at X=L 
We can illustrate this on the opposite x |-e © 
š fux is the same as is the same as 
number line. the sign ofa the sign of a 
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Draw the graph of the function : f : f (X) = X? — 5 X + 6 in the interval [0 , 5] 
» from the graph determine the sign of the function f in R 


x AE 2 [25 з |4 |5 | 


К 6 | 2/0 -025 012 6 


From the graph » we notice that the sign of f is : 
* Positive at XER- [2 53] 

* Negative at X € ]2 ,3[ 

ef (X)=O0atx€{2 ,3} 


í Remark 
If the required is investigating the sign of the function in the given interval » then the sign 
offis: 

• Positive at X € [0 ,2 [U] 3 , 5] or [0 » 5] - [2 53] * Negative at X € 2 ,3[ | 
e f (x)=OatxE {2.3} | 


Remember that 


Tn the previous example : 

* The domain of the function f is the set of the real numbers IR 

* The range of the function f is [- 0.25 | 

* The vertex of the curve is (2.5 » — 0.25) and the function has a minimum value equals — 0.25 
* The symmetry axis equation is X — 2.5 


UNIT 


Example 3 


Draw the graph of the function : 
fi f X)=-X?+4X-—4 in the interval [0 , 4] 


» from the graph determine the sign of the function f in R 


From the graph » we notice that : 
*]00=0аХ=2 
* The sign of f is negative at ХЄЙ-{2} 


Example 4 


Draw the graph of the function : 
#:}0д0=х?+2 Х+ 5 in the interval [-3 51] 
»from the graph determine the sign of the function f in IR 


From the graph » we notice that the sign of the 


function f is positive V X ER 
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TRY TO SOLVE 


Draw the graph of the function : 


f:f (X)=X?-2X-3 in the interval [- 2 »4] , from the graph determine the sign of f in R 


— — CTD 
Determine the sign of each of the following functions » showing that on the number line : 
1f:f002X?«2x-3 9 f:fe9-x?-3x«5 
3f:feosax?-12x«9 Af: f(0=942x-x? 


4 +: The discriminant = b? — 4 ac = 4—4 x 1 x (-3) 24 + 12 = 16 (> zero) 


-. The equation X? 42 X -3 = 0 has two roots. 
By factorization ~. (X + 3) (X-1)20 
2 X=-30rX=1 
+: a (coefficient of x?) =1>0 
-. The sign of the function f is : 
e positive at  X€R-[-3 1] 


e negative at X€]-3.;1[ 


ef(M=0 at хЄ{-3,1} 


0) - The discriminant = b° -4ac =9—4 x 1 x 529-20 =— 11 (< zero) 
-. The equation : X 2-3 X 4 5 = 0 has no real roots 
»7"azl1»0 X |-» LÀ 


Fix ttt rete eee tetas 


-. The sign of the function f is positive V X ER 


8 `` The discriminant = b? -4 ac = 144—4 x 4 x 9 = 144—144 2 0 
-. The equation : 4 X?—12 X & 9 20 has two equal roots 
By factorization : 2. (2 X -3? 20 


X= 


коч 


(et) oast \/ otl - okat - уа] 


UNIT 


1 


2 a=4>0 


~. The sign of the function f is : x be = 
тоо [955449 
© positive at xen-[3] 
°f(X)=0 at х= 3 
4 +: The discriminant = b — 4 ac = 4—4 х (- 1) x 9 = 40 (> zero) 
2. The equation : 9 +2 X — X? = 0 has two roots. 
By using the general formula 


224140 н ааш. 1401 


-5 

» сё a (coefficient of X?) 2 — 1«0 -. The sign of the function f is : 
• negative at xenm- [1 -10,1 +10 | 

* positive at xe]- 10 fio ,1+үо[ x = Ө Ө о 


fxi----- EE PREIS aaea 
*f0920 a xeft-d10 14410] © © 
TRY TO SOLVE 


Determine the sign of each of the following functions : 


1f:fo9-2x?-x-6 9 у:700=-х2-4х-4 
3f:feo-x?-4x«s 


Gump 


1f:fO02X-1 » g:gO0 2 X!«x-6 
s find the interval at which the two functions f » g are positive together » also the interval 


at which f » g are negative together. 


SS re  —  — — 


-f0O9-2x-1 -f0920 ах=1 
» f is positive at X » 1 ША in the interval Ji 3 of, 
»f is negative at X < 1 TEC in the interval ]- 5 1[ 
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2 gQ0=X?+X-65 
We get the two roots of the equation X? + X — 6 =0 as follows : 
(X-2)(X43)20 "= X=2 orX=-3 
“g(X)=0 ахЄ{2,-3} 

>g is positive at XER- [-3 ,2] 

» gis negative at X € ]-3 »2[ 


By noticing the opposite figure we find : 


* f »gare positive together in the interval 
]2 » e»[ which is the interval representing ]1 > ool N &- [-3 52] 


• f » g are negative together at ]|- 3 » 1[ which is equal to ]- e 51 [ N ]-3 »2[ 


TRY TO SOLVE 


Determine the sign of each of the functions : f, $35. 1 (х) 22- X and 


f, t f, (х) = X? -9 X + 18 and when their signs are negative together. 


— — Cem, 
Prove that for all values of X ER the two roots of the equation : X? +2 k X-- k 2 = 0 are 
real and different. 


Solution 
~ X’+2kX+k-2=0 
ма=1,Ь=2К ,c=k-2 
2. The discriminant = b? — 4 ac = (2 k} -4(k-2) 24k? - 4k 48 
and the two roots are real and different if the discriminant is positive » 
thus we investigate the sign of the function 
f: f ®=4К?—-4К +8 as follows: 
ты The discriminant = b — 4 ас = (- 4? -4 x 4x 8 = 16— 128 =— 112 (< zero) 
2. The equation 4 k? — 4 k + 8 = 0 has no real roots эг a» 0 


-. The sign of the function f is positive for all the values of k ER 


UNIT 


1 


~. The discriminant of the equation X?+2kX+k-2=0is positive V XER 
Thus the two roots of the equation X? 2 k X - k 2 - 0 are real and different V X EIR 


Another solution : 


+: The discriminant of the equation : X?+2k X--k-2-0is4k? -4k 48 
40 -4к+8=40-4к+1+7= Qk- 1)2 +7 is positive Vk CIR 
$ The two roots of the equation X? 4- 2k X + k — 2 = 0 are real and different V X ER 


N Using the Technology 


By using the program Ge C7 Gebra » draw in one graph the functions defined with the 


following rules : 


1f0902(X-2(X*0 


2209-2(x-2(X*0 
3k0923(X-2) (X*1) 


You will get the opposite graph. 


From the graph » we notice that the three curves are open upwards and intersect the X-axis 
at the points (2 »0) » (- 1 » 0) and the solution set of each equation which is related to each 
function is (2 »— 1} 
* Try to investigate the sign of each of the previous functions. 
Also» by using the same program draw in one graph the functions defined with the following 
rules : 
1f092-(x-2((xX*0D 
2 g092-2(x-2) (X 0) 
3kQ92-3(x-2) (X^ 1) 


You will get the opposite graph. 
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From the graph » we notice that the three curves are open downwards and intersect the X-axis 
at the previous points (2 »0) »(— 1 » 0) » the solution set of each equation which is related to 


each function is the same solution set {2 ,— 1} 


* Try to investigate the sign of each of the previous functions. 


Conclusion 


If L » M are the roots of the quadratic equation » then we can form the rule of the 


function which is related to the quadratic equation on the form : 
f C9 2 a (X- L) (X- M) where a ER- {0} 
* The curve is open upwards if a > 0 


* The curve is open downwards if a « 0 


Lesson Six Quadratic inequalities in one variable 


• You have studied before inequalities of first degree in one variable as : 
Х+3>5,4-2Х<2 
* Solving an inequality means finding aii vaiues of the unknown which satisfy this inequality. 


• When solving an inequality in R » the solution set is an interval. 


For example : 

When solving the inequality : - 2 X+ 6» 10 in R 

> we find that: -2 X> 4 = X<-2 

2. The solution set is the real numbers which are less than — 2 

js i = | о, +—©®————————— 
е) The solution set =] »-2[ SS 


• In this lesson » you will learn how to solve the inequalities of second degree in one 
unknown (quadratic inequalities) in R » as the following inequalities : 
X?-5X+6>0 » Х?+Х>2 » Х(Х-6)<-5 


Solving the quadratic inequalities in IR. 
To solve the quadratic inequality in R » follow the following steps : 
[1 Write the quadratic function related to the inequality. 

(2: Study the sign of this quadratic function. 


(3 Determine the intervals which satisfy the inequality. 
| 


ЕЗ 


— Lesson Six | 


— — eCe, 


Find іп R the solution set of the inequality : X?—5 X+ 6» 0 


First —:Write the quadratic function related to the inequality as follows : 
7090=х?-5Хх+6 

Second : Study the sign of f as follows : 
17 The discriminant = b^ -4ac225-4x1x6-1 (> zero) 


2. The equation : X? — 5 X + 6 = 0 has two different roots. 


By factorizing : © 

x |-= oo 
2 (X-2)(x-3)-0 eal]. ТҮРЕ 
“X=2 or Х=з © 


Third : Determine the intervals which satisfy X? — 5 X+ 6 > 0 (positive) 
7. The solution set = ]- о 2 [U ]3 »e[ or R-[2 53] - е 


Notice that E 


From the previous example : 
The solution set of the inequality : X?—5 X + 6 «0 in Ris ]2 ,3[ 


TRY TO SOLVE 


Find in R the solution set of each of the following inequalities : 


4 x?-2x-8>0 9 x?-2x-8<0 


— em 


Find in R the solution set of the inequality : (X + 5) (X- 1) 2 X+5 


w (X+5)(X-1)>X+5  -.X?!«Ax-5EX45  -.X43x-1020 


UNIT 


1 


First : Write the quadratic function related to the inequality as follows : 
f (X)=X743X-10 

Second : Study the sign of the function f as follows : 
“+ The discriminant = b? - 4 ac = 9 - 4 x 1 x (- 10) = 49 (> zero) 
г. The equation X? + 3 X— 10 = 0 has two different roots 


By factorizing : 


x |: 
л (X—2)(X+5)=0 A 


5022. or X--5 


Third — : Determine the intervals which satisfy that : X?-- 3 X— 102.0 
~. The solution set = 


|= ›-5100,=[ or в- ]-5 ,2[ —+———+— 


Notice that — S 


From the previous example : 
The solution set of the inequality : (X+ 5) (X— 1) « X+ 5 in Ris [- 5 » 2] 


TRY TO SOLVE 


Find in R the solution set of each of the following inequalities : 


12х2+5 х>3 9 X(X+6)<4X415 
Find іп IR the solution set of each of the following inequalities : 


1 х?-3Х+5<0 9 х2+2х+4>0 
34x-x?-4«0 4 Х?-6Х+9<0 


— (aii — —— 
1 By putting f (Х)=Х?-3 Х + 5 and investigating the sign of the function f » we find that : 
The discriminant = b? -4ac 2 9-4x 1x 52-11 «0 


EA The equation : X? — 3 X + 5 = 0 has no real roots. 
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wa=1>0 
-. The sign of the function f is positive for every XER 
2. The solution set of the inequality : X?—3 X 5«0 is Ø 
2 By putting f (X)=X?+2X+4 and investigating the sign of the function f » we find that : 
The discriminant 2b? -4ac 24-4 x 1x 4-—12 «0 
г. The equation : X? +2 X + 4 = 0 has no real roots 
»7"a-l»0 
~. The sign of the function f is positive for every X EIR 
г. The solution set of the inequality : X? +2 X £4» 0 is 
З By putting f (X) -4 X- X? — 4 and investigating the sign of f » we find that : 
The discriminant = b? -4ac = 16-4 x (- 1) x C4) 20 
2. The equation : 4 X — X? — 4 = 0 has two equal roots 
By factorization : ~. (X -2)? 20 = X=2 x == — © = 


ЕЛ oS ESSET 
та=-1<0 


-. The function is negative at XER- [2] » f 09 =0ах=2 


2. The solution set of the inequality : 4 X — X?—4 «0 is R- [2] 
4 By putting f (X) = X? — 6 X 4 9 and investigating the sign of f » we find that : | 


The discriminant = b?- 4 ac=36-4x1x9=0 


2. The equation : X? — 6 X+9=0 has two equal roots x 
By factorization : ~. (X— 3)? =0 “=з 
va=1>0 

2. The function is positive at X ER- {3} » f (x)=Oatx=3 
2. The solution set of the inequality : X?— 6 X +9 «0 is {3} 


TRY TO SOLVE 


Find in R the solution set of each of the following inequalities : 


a) x?«-x412»0 9 -x?«x-1»0 
mx^-2x41»0 4 10x-x?-25«0 


Райи адд = даа 


UNIT 


If the quadratic equation a X 24bX+c=0 
where f is the related function with it » then : 


(1) Conditions that each of the two roots of 
the equation is greater than a real number k are : 
+Ъ?-4ас>0 
caf (k)>0 
«=> 
за” ^ 
For example : 


If each of the two roots of the equation X?-5 X+ т = 0 is greater than 2 » then : 


*25-4mz0 E ms6i 


4-5 (2) +т>0 л m»6 


e 3.52 "satisfied for all values of m" 


5 = to satisfy the 3 conditions: 6<m<6 i y 
[2] Conditions that only one of the two roots 

of the equation lies between the two real 

numbers m »n is : f (m) x f (n) < zero 

For example : 

If only one root of the equation x?—bX+12=0 

is belong to the interval ]1 »4[ 


s then f (1) x f (4) «0 
^ (1—b + 12) (16-4b+12)<0 
2. (13- b) 28-45) «0 
^ (13-b) (7-6) «0 
- bE]7 > 13, 


(3) Conditions that the two roots of the equation 
are lying between the two real numbers m » п 


TS) reek ee ете» 


where m « n are : 


*b)-4acz0 *af(m)»0 
*af(n)»0 *m«zP«n 
2a 
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For example : 
If the two roots of the equation 4 X?—2 X  h 20 


are elements of the interval ]- 1 » 1[ » then: 


°4-4x4xh20 эһ} @ 
*4f(-1»0 .4х(4+2+һҺ)>0 E Q 
*4f(»0 .4(4-2+h)>0 She Ө) 
*- 14524 < 1 satisfies for all values of h @ 


2х 


From (1) ›(2) »@) and (4) n-2shsl 


Trigonometry. 


Unit Lessons 


Directed angle. 


Lesson 


Systems of measuring angle (Degree measure - radian measure). 


Lesson 


Trigonometric functions. 


Lesson 


Related angles. 


Lesson 


| Graphing trigonometric functions. 


Lesson 


| Finding the measure of an angle given the value of one of its 
trigonometric ratios. 


Lesson 


By the end of this unit, the student should be able to : 


* Recognize the directed angle. * Find trigonometric functions of some related 


* Recognize the positive measure and negative | anges ota specialangie: 


measure of the directed angle. * Use calculator to find trigonometric ratios. 
| 
* Recognize the standard position of the | * Use calculator to carry out special arithmetic 
directed angle. operations of converting degree measure into 


* Recognize the concept of the equivalent radian measure and vice versa. 


angles. * Graph trigonometric functions (Sine - Cosine). 

* Determine the quadrant that the directed * Use computer to graph trigonometric 
angle in its standard position lies. functions. 

* Recognize the radian measure of a central * Solve life applications using trigonometric 
angle in a circle. | functions. 

* Convert a degree measure of an angle into * Find the measure of an angle given one of its 
a radian measure and vice versa. trigonometric ratios. 


* Recognize signs of trigonometric functions in 
each quadrant. 


Lesson One Directed angle 


* We have studied that the angle is the union of two rays with a common starting point. 


In the opposite figure : 
If BA » BC are two rays with a common starting point B ; then С, 
BA U BC = Z ABC and ће two rays BA » BC are called the 
sides of the angle and the point B is the vertex of the angle. 
As we knew ordering the sides of the angle is not important. 
We can write Z ABC ог Z CBA to express the same angle. 


* In this lesson » we will study a new concept which is "directed angle" and some related subjects. 


ÎN Directed angle 


If we take into account the order of the angle sides » such that one of them is the initial side 
and the other is the terminal side „ then the angle is written as "an ordered pair" whose first 
projection is the initial side and the second projection is the terminal side. 

The angle in this case is called "directed angle" » its agreed to draw an arrow between its two 
sides comes out of the initial side to the terminal side. 


Definition of the directed angle 
+ 


The directed angle is an ordered pair of two rays called the sides of the angle with 


a common starting point called the vertex. 
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It OA ‚ОВ are the two sides of an angle whose vertex is "О" , then: 
f The ordered pair (ОА > OB) represents “The ordered pair (OB > OA) represents 
the directed angle Z АОВ ; whose initial | the directed angle / BOA whose initial 
side is OA » and terminal side is OB side is OB » and terminal side is ОА 


Initial side A Д Terminal side A 


From the previous , we deduce that : 
| directed angle Z АОВ directed angle Z BOA because ( ОА ,ОВ )#( OB > ОА) 


1 


| (ED » EF) represents the directed angle / ——— | (... >...) represents the directed angle Z XOY | 


DN Positive and negative measures of a directed angle 


The measure of the directed angle is 


1 
If the direction of the rotation from the initial | If the direction of the rotation from the initial 
side to the terminal side is anticlockwise side to the terminal side is clockwise 


О Terminal side B 


Each non zero directed angle has two measures: one is 
positive and the other is negative such that the sum of the 
absolute values of the two measures equals 360° 


i.e. |_| Positive measure of the directed angle | Negative 


Initial side 
+ | Negative measure of the same directed angle | = 360° 


So that : 
1 If the positive measure of the directed angle = Ө » then the negative 
measure of the same directed angle = Ө — 360° 
For example : The negative measure of the directed angle 
of measure 210° = 210° — 360° = — 150° 


9 If the negative measure of the directed angle =— Ө 
» then the positive measure of the same angle = — Ө + 360° 
For example : The positive measure of the directed angle 
of measure (— 120°) = — 120° + 360° = 240° 


TRY TO SOLVE 


Find : 


1 The positive measure of the directed angle whose measure is (— 170°) 


9 The negative measure of the directed angle whose measure is 320° 


Gump 


Find the measure of the directed angle 6 in each of the following figures : 
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o Solution —H | 
1 * The rotation direction is clockwise 

-. The measure of the angle is negative 

2 0242? – 360° = – 318° 
Q -- The rotation direction is anticlockwise 

2. The measure of the angle is positive 

2. 9 = – 53° + 360° = 307° 


TRY TO SOLVE 


Find the measure of the directed angle 0 in each of the following figures : 


1 2 8 
ir 


A directed angle is in the standard position if the following two conditions are satisfied : 
1 Its initial side lies on the positive direction of the X-axis. 
9 Its vertex is the origin point of an orthogonal coordinate plane. 


So that: 
* All the following directed angles are in the standard position because they verfiy the two 


conditions : 


(Art) oast \/ old -okat - yalsdl 


UNIT 
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* All the following directed angles are not in the standard position because the initial side 


does not lie on Ox 


• The directed angle in the opposite figure is not in the standard 
position because its vertex is not the origin point O 


Equivalent angles 


If we notice the directed angles in the standard position in the following figures : 


Fig. (1) Fig. (2) Fig. (3) Fig. (4) 
We notice the following : 


4 The angles in the five figures have the same terminal side OB 
О The measure of the angle in fig. (1) = > 

The measure of the angle in fig. (2) = Ө + 360° » 

The measure of the angle in fig. (3) = 9 + 2 x 360° , 

The measure of the angle in fig. (4) = — (360° — Ө) = Ө – 360° 


The measure of the angle in fig. (5) = — (2 x 360° — Ө) = 8 —2 x 360° 
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From this , we can conclude : 
If 0 is the measure of a directed angle in the standard position, then the angles whose 


measures are : 
(0 + 360°) , (0 + 2 х 360°) , (0 € 3 x 360°)... , (0 +n x 360°) » such that n is 
an positive integer have common terminal side. 


These angles that have common terminal side are called "equivalent angles". 


Definition of the equivalent angles 


Several directed angles in the standard position are said to be equivalent when they have one 


common terminal side. 


Determine two angles » one with positive measure and the other with negative measure 


having common terminal side for : 


1 100? 9 -250° 
11 An angle with positive measure = 100° + 360° = 460° Notice that E 
An angle with negative measure = 100° — 360° 2—260? There are an infinite number 
of other positive and negative 
2 An angle with positive measure = — 250° + 360° = 110? measures of angles having 
common terminal side. 


An angle with negative measure = — 250° — 360° = — 610° 


(Example) 3) 

— Cup 

Determine the smallest positive measure for each of the angles whose measures are as follows : 
1 -62° 9 – 225° 3 530° 4 – 790° 


—— EE  —— — — — — 


1 The smallest positive measure = — 62? + 360° = 298° 
0 The smallest positive measure = — 225? + 360° = 135° 
3 The smallest positive measure = 530° — 360° = 170° 


4 The smallest positive measure = — 790° + 3 x 360° = 290° 


UNIT 
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TRY TO SOLVE 


1 Determine a negative measure for each of : 


(1) 72° 


(2) 1150° 


9 Determine the smallest positive measure for each of : 


(1)- 115° 


(2) 405* 


UN Angle position in the orthogonal coordinate plane 


We know that the orthogonal coordinate plane is divided into 


four quadrants as in the opposite figure. 


The position of the directed angle is determined by 
its terminal side when it is in its standard position. 


If we draw the directed angle Z АОВ in the standard position of positive measure Ө , then: 


The terminal side OB lies in a quadrant as follows : 


Єтттэ 


ær «=> ш 


x x x x 
A A 
Z AOB lies in Z АОВ lies in Z AOB lies in Z AOB lies in 
the first quadrant the second quadrant the third quadrant the fourth quadrant 
0° < 0 < 90° 90° < Ө < 180° 180° < 0 < 270° 270° < 0 < 360° 
Remark 


РУМ 


If the terminal side lies on one of the two axes» then the angle is called "quadrantal angle". 


i.e. | Тһе angles whose measures are 0° , 90° » 180° , 270° , 360° are quadrantal angles. 
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Determine the quadrant in which each of the directed angles whose measures are as 
follows lies : 


4 213° Q 132° 3 -310° 4 -12° 
o) 270° 6 964° 7 -1070* 


0 `- 180° < 213? « 270° 2. The angle lies in the third quadrant. 
19) ·.- 90° < 132° < 180° -. The angle lies in the second quadrant. 
3 The smallest positive measure = — 310° + 360° = 50° Notice that e 
1709 < 50° < 90° То determine the quadrant 
2. The angle of measure 50? lies in the first quadrant which the directed angle 
H = — lies in, we have to find the 
2. The angle of measure – 310° also lies in ENG of it. 
the first quadrant. 
44 The smallest positive measure = — 12° + 360° = 348° 
`7 270? < 348° < 360° -. The angle of measure 348° lies іп the fourth quadrant. 


-. The angle of measure — 12° also lies in the fourth quadrant. 

5 270° is a quadrantal angle. 

16 The smallest positive measure = 964° — 2 х 360° = 244° 
‚`7 180° < 244° < 270° 2. The angle of measure 244? lies in the third quadrant. 
-. The angle of measure 964° also lies in the third quadrant. 

77 The smallest positive measure = — 1070? + 3 x 360° = 10° 
2 0? < 10° < 90° ., The angle of measure 10° lies in the first quadrant. 
2. The angle of measure — 1070? also lies in the first quadrant. 


TRY TO SOLVE 


Determine the quadrant in which each of the directed angles whose measures are as 
follows lies : 


1 67° 9 -220° 3 875° 4 — 2020? 


Lesson Two 


D 


It depends on dividing the circle into 360 equal arcs in lengths then the central 
angle whose sides pass through the two ends of one of the arcs» its measure 
equals one degree which is symbolized by 1° , and the central angle which 


subtends between its sides 30 arcs of this arcs» its measure equals 30? and so on. 


h The unit of measurement of the degree measure 


e de is the unit of measuring the angle in the degree measure which is divided into 


60 equal parts» each part is called » and it is symbolized by Ì s also the minute is 
divided into 60 equal parts » each part is called a se and it is symbolized by i 


Пе.) 1-60 , i-60 


In this type of measuring angle » the protractor is used as an instrument for measuring angles 


in degrees. 


[Remember that | 


Calculator can be used to convert parts of degrees and minutes into minutes and seconds 


and vice versa 
Such as 
+37 5 =37° 23 36 726969222 30° 


‘SHIFT 
* 70° 37 30 = 705 70 57 ообо > 


70 


IN. Radian measure system 


This measure depends on the following geometrical fact : 
In the concentric circles » the ratio of the length of the arc of any Ca) 
central angle; and the length of the radius of its corresponding circle 


equals constant quantity. 


length of A,B, _lengthofA,B, _ length of A,B 
lengthofA,B, _ length oi 2 _ length of A, B, _ А 
del MA, = MA, = MA, = constant quantity 


and this constant is the radian measure of the angle. 


The radian measure of a central angle in a circle 


_ length of the arc which the central angle subtends 


We length of the radius of this circle 


If 0" is the radian measure of a central angle in a circle 


of radius length г subtends an arc of length l , then 
АӨ 


Qna. o 


r 


and since the radius length of the circle r is constant » then the radian measure of the central 


angle varies directly as the length of the subtended arc. 


h The unit of measurement of the radian measure _ 


The radian angle is the unit of measuring the angle in the radian measure » and we can define 


the radian angle as follows which is denoted by (17) and is read as one radian. 


The radian angle is a central angle in a circle subtends an arc of length 
equals the length of the radius of the circle. 


Notice : 9d =L 2 OM = faim 


For example : The measure of the central angle that subtends an arc whose length 
equals double the length of the radius of its circle = 2*4 


UNIT 
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Example | 
In each of the following circles , find the required under each figure approximating to 
the nearest tenth : 
1 2 
A e 
8Лст. 
Find : m (4 AMB) in Find : the radius length Find : the length of АВ 
radian measure. of circle M the greater. 
991-5» , [283tcm. » r- 12cm. 
" : " .(.8x 
<. m (Z AMB) in radian measure = —- = 7 
2 51" 
=ўЛ= 1 
r=? , {=5лст. › ou. 1 
2. The radius length Mu 
2 2; 
=5лх = 10cm 


l=? , gu-im > r=8cm. 


2. The length of AB the greater = Ө" x r 


= 5 лх8=10л=314ст. 


If the length of the radius of a circle is the unit » then the circle is called "the unit circle" 
» where 9" | 


For example : In the unit circle » the central angle that subtends an arc of length 4 3t 
unit length has a radian measure =} zt = 1.57% 
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TRY TO SOLVE 


1 Find the radian measure of the central angle which subtends an arc of length 15 cm. 
if the radius length of the circle is 10 cm. 

9 Find the length of the x = а circle of radius length 8 cm. if the measure of the central 
angle subtended by it is 7% Ж. approximating the result to the nearest hundredth. 


3 Find the length of the an of the circle in which a central angle of measure эд; is 


drawn subtending an arc of length 24 cm. to the nearest tenth. 


The relation between the radian measure and the degree measure 


Measure of the arc — — Length of this arc 


Yoa have known that » imatitele : Measure of the circle Circumference of the circle 


del In the opposite figure : (AB) _ LengoFAB 


360° 2Xr 
эс m(Z AMB) = m (AB) ; BAM) AMB) _ Length of AB À 


rad 
Assuming that : m (4 AMB) equals X? in degrees and equals Ө in radians 
and the length of AB =( 


x "A gud 
180° ^ x: , =- 

rad rad vd 
26-0 лаботи Ü = 2° x GS, xe = O™ x 180" 


1 Find the radian measure of the angle whose degree measure is 75° 32 13 approximating 
the result to the nearest thousandth. 


9 Find the degree measure of the angle whose radian measure is 2.38" 


— — emm — — — 


"am E. Р s rad 

m-0 =x тан P *_75 — 
id jo 

о -x*-90" х 180 x* = 238 x 189° „ 136° 27 58 


TRY TO SOLVE 


1 Convert the measure of the angle 1.2" into degrees. 


9 Convert the measure of the angle 72° 30 into radians approximating the result to the 
nearest hundredth. 


бз) Vogt \/ әш -okat - yalsell 
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There is another unit of measuring angles called (Grad) which equals 200 of the measure 
of the straight angle. 
If X »0 sy are the measures of three angles respectively in degrees » radian and grade 


1] If the radian measure of an angle equals JU (radian) » then its degree measure 


= л x 180° 80 = 180° 1.е. | л in radians is equivalent to 180° in degrees. | 
For For example : + Л is equivalent to + х 180° = 108° 


() If the degree measure ү an angle is known » and it is required to convert it into radian 


measure in terms of JU » then we use the relation : e" =x x F without substituting 
with 7 
R o o zt 
For "or exemple : * 18? is equivalent to 18 ЫА 10 
o o E: 
* 135? is equivalent to 135 = = л 


А Ехатріе З — — — — 
Determine the quadrant in which the directed angle of each of the angles whose 


measures are as follows lies : 


4 2.02" o-73* 3 л 


To determine the pU in which the directed angle lies» we find its degree measure : 
rad 
4 7228 x 180° = 22,92 x 180* 80 0° 115° 44 13 
К 

-. The angle whose measure is 2.02" is equivalent to 115° 44 15 in degrees. 

+: The angle of measure 115° 44 15 lies in the second quadrant 

-. The angle of measure 2.02" lies in the second quadrant. 
Q sx =-73™ x mr -418° 13 33 

+: The angle of measure — 418° 13 33 і equivalent to 

—418* 13 33 +2 x 360° = 301° 44 27 


Lesson Two | 
`2 The angle of measure 301° 44 27 lies in the fourth quadrant 
г. The angle of measure — 7.3™ lies in the fourth quadrant. 


gB- 5л is equivalent to i x 180? = 225° 


77 The angle whose measure is 225? lies in the third quadrant. 
-. The angle whose measure is E lies in the third quadrant. 
Remark 
It is possible to determine the quadrant in which the directed 
angle - whose radian measure is known in terms of JU - lies 


without converting to degrees using the opposite figure : 


For example : 
By using the opposite figure we can determine in which quadrant 
the angle whose measure is i Jt in the last example lies where 
л< E <3 E 
*. The angle whose measure is + 5л lies in the third quadrant. 
CNN TN ———— м 
TRY TO SOLVE 
Find the quadrant that each of the following angles lies in : 


5л 
3 


9 The angle of measure — 0.3 7t 


1 The angle of measure ==> 


3 The angle of measure 5.7" 


4 The angle of measure — 64m 


Example | 4 
————— CUD 
Find the length of the arc subtended by the central angle whose measure is 152° 2617 
drawn in a circle of radius length 10.5 cm. approximating the result to the nearest cm. 


P пай _ уо тай 
20" x das = 152^ 26 17 x E, = 2.6605 


rad 
z. l=0 хг=2.6605 x 10.5 «28 cm. 


UNIT 


2 


— CB- 
Find each of the radian measure and the degree measure of the central angle subtending 
an arc of length 12.6 cm. in a circle of radius length 7.2 cm. 


g^" =L -126 175° 
т 2 
X? 217574 х 180° = 100° 16 3 


Example| 6 


Find the circumference of the circle that has an inscribed angle of measure 30° 
subtending an arc of length 5 cm. 


+ The measure of the inscribed angle = 30° 
-. The measure of the corresponding central angle = 60° 


rad 
i NU EC PEE RETE SE 
A8 x60 X180 = 3 mas 25s (£)- B cm. 


-. The circumference of the circle = 2 TU r 2 2 JU x B5 = 30 cm. 


Two angles » the sum of their radian measures = 34m „ апа the difference between their 
degree measures = 30° » find the measure of each of them in degrees and in radians. 


(x= 3) 
—— — III — ——— —— 
V 7.2 x r= 180° assuming the two angles are A » B such that : m (Z A) >m (4 B) 
-m(ZA)-m(ZB)2180* » m(ZA)-m(Z В) = 30° 
By adding : 
<. 2m(Z A) = 210° 
5 m(Z A) = 105° 
^ m (4 B)=75° 
~. m (Z A) in radians = 105° x 12. = 1.839 


<. m (Z B) in radians = 75° хш 1.31" 


180* 


CID 


RUM 
Lesson Two I = 


In the opposite figure : AB » AC are two tangents to 
the circle M whose radius length is 6 cm. If AM = 12 cm. 
»find the length of the major arc BC to the nearest integer. 


+ ACisa tangent to the circle M «MC LAC 
InA AMC: 
w т (4 АСМ) = 90° >» МС= АМ -. m (4 САМ) = 30° 


<. m (4 AMC) = 60° 


577 MA bisects Z BMC г. m (4 BMC) = 120° 


-. m (Z BMC) the reflex = 360° — 120° = 240° 


= л 
»*8 =X X180 
rad 
ane oe. ae 
9 = 240° xu 
rad 
$ (=0 xr 


-. The length of BC the major = 47 x6=8 N = 25 cm. 


TRY TO SOLVE 


Find the required under each figure : 


The length of BC 


Lesson Three 


We have studied before the basic trigonometric ratios of an acute angle and we have 
known that : 


Tn any right-angled triangle : 


2 
H 
anc Opposite exc Adjacent 8 
Hypotenuse Hypotenuse = 
adjacent 
_ Opposite 
jane = Adjacent 
In the opposite figure : 
in Ө= 3 =A 23 
sin Ө = 5 соѕ0= 5 | tan 0 = 1 | 
inst zd zt 
sin @= 5 cos 0 = 5 tan 0 = 3 | 


s% 8: TE — ENSE 

sinO= 15-7 5 cos 0 1075 | tn0-$-4 A A 
28.4 26.3 28.4 P 

зш - 15 75 а= = 3] man f= L 


[18] 
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From the previous , we deduce that : 


1 sin Ө » cos Ө ; tan Ө in the two triangles are equal. 


Tel. The trigonometric ratio of the angle is constant and does not depend on the 


area of the triangle. 


2 sin Ө #sin 0: › cos Ө # cos ©. » tan Ө ¥ tan Œ in any of the two triangles. 


We the trigonometric ratio is changed by the change of the angle which is known 


by "The trigonometric functions" 


I The unit circle N 


In the orthogonal coordinate system 


» the circle of centre at the origin point and 


of radius equals the unit of length is called a unit circle. 


Notice from the previous figure : 


* The unit circle intersects the X-axis at two points which аге (1 ,0) » (- 1 »0) 


* The unit circle intersects the y-axis at two points which are (0 » 1) » (0 ;— 1) 


Remark 
If the point (X » y) € the unit circle » then M 


* X? + y! = 1 from Pythagoras! theorem. iW Con 
*X&[-1:1];ye[- 151] E cre) a 


N The basic trigonometric functions and their reciprocals 
M 


If we draw the directed angle AOB in the standard 
position and its terminal side intersects the unit 
circle at the point B (X » y) and if m (4 AOB) = 8 


» then we can define the following : 


2 


The basic trigonometric functions of the angle of measure Ө are : 


1 Cosine of the angle = X - coordinate of the point В Tel. cos 8=X 


9 Sine of the angle = y - coordinate of the point В Tel sin@=y 


_ y - coordinate of the point B y sin8 
3 Tangent of the angle = x re of the point B DOr » where X #0 


Notice that The point B (X » y) can be written as (cos Ө » sin Ө) 


| — SecondN The reciprocals of the basic trigonometric functions of the angle of measure Ө are 


1 
X - coordinate of the point B 


Ul o- 1 » where X #0 
cos Ө 


x 


1 The secant of the angle (sec) = 


1 
y - coordinate of the point B 


WAL csco=1= E: » where y #0 
sin Ө 


У 


9 The cosecant of ће angle (сѕс) = 


Х - coordinate of ће point В 


3 The cotangent of ће angle (cot) = eporiiate of the point B 


cos Ө 1 
Tel соө=Х= = » where y #0 
tan Ө 


Find all trigonometric functions for an angle of measure 0 which is drawn in the 


standard position and its terminal side intersects the unit circle at the point A in each of 


the following : 
1 A(2.3) 9 AC1 0) 
3 A(-4>y) where y>0 4 A(-X5»X) where X20 


Lesson Three B З 


| 


mE E eb Bia 
1 cos0- 5 > sin@= 5 > ап0=5+5=3 
ITE > сзс@= > B cot = 2 | 
О cos8-- 1 > sn@=0 > tan@=-"-=0 


| 
- 


»sec0z-1 » сѕсӨ = Y (undefined) > cotü- E (undefined) 


Зу х?+у?=1 Е (2) +у°=1 
ЖЕ ИН . 2 M 
у === rry 
3 -1 3 
»vy»0 yos АС 9) 
^ cos 8=— 4 > "UNE , unes D. 1-43 
2 1 | 
Ө=-2 9=— t0-—— 
»Sec » csc T , cot {з 
4 -x^?eyzi C х)9+х?=1 
a 2.4 
2Х=1 х 2 | 
x-a-l. (X20 | 
2 | 
1 -1 1 
Х=-= А — | 
з Gp | 
-1 1 1 -1 
0-2— Ө=-= tan@=——+—== 
cos Т >» Sin Т EJ {2 ү 
ssec 0=-12 , csc 0=12 > cotü-- 
TRY TO SOLVE 


Find all trigonometric functions of an angle 0 drawn in the standard position whose 
terminal side intersects the unit circle at the point B for each of the following : 


ї 45 
15(27) 
9 B(0»X)»where X «0 


3 BC-y ›-у) »wherey>0 


(NEP) oA Vow- ost, - wall 


The equivalent angles have the same trigonometric functions : 


i.e. | For all values of n € Z (set of integers) » then 


* соз (б+2пЛ)=созӨ=Х > sec (9 +2 п T) 2 seco - 1. > where X #0 


*sin(0-2nJ0) -sin0-y 


x 


> esc (0+ 2m Л) = esc @=-1 > where y #0 


e tan (0+2n 1) -tan9- 3 > where X #0 › cot (Ө +217) = cot 07 X » where y #0 


For example : 


cos 420° = cos (60° + 360°) = cos 60° 


* sec 840° = sec (120° + 2 x 360°) = sec 120° 


* tan (— 1500°) = tan (300° — 5 x 360°) = tan 300° 


N Signs of trigonometric functions 


If Z AOB the directed is in its standard position and its terminal side intersects the unit 


circle at the point B (X з y) and m (Z АОВ) = Ө , then 


Z АОВ lies in one of the quadrants as follows : 


өє |0,2] 


X>0sy>0 
all the trigonometric 
functions are 
positive. 


ee] .a[ 


Х<0,у>0 
sin Ө » csc Ө are 
positive and the 
other functions 
are negative. 


өє]лх, 27 


Х<0,у<0 
tan Ө » cot Ө are 
positive and the 
other functions 
are negative. 


Х>0,у<0 
cos Ө » sec Ө are 
positive and the 
other functions 
are negative. 


4 


2 
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* We can summarize the previous results in the figure and іп the following table : 


Theintervalthat | signof | signof | signof 
Quadrant! belongs to | cos ssec | sin »csc | tan »cot 
m | Pe | + | + | 
Second E 3 [ = | * | 
me | BRL [|-|-!| 
зл | | 
Fourth | Pon + = | = 
| | A 
For example : 
* tan 320° is negative » because : 
The angle of measure 320? lies in the fourth quadrant 270? « 320? « 360° 


* sin 160° is positive » because : 
The angle of measure 160° lies in the second quadrant 90° < 160? « 180° 


The trigonometric functions of the equivalent angles have the same sign. 


— — CTD 
Determine the sign of each of the following trigonometric ratios : 


1 sin 970° 9 cos Ж 


а 8 
3 tan (200°) 4 cse (- x) 
— Sii — — — — —— 
4 sin 970° = sin (250° + 2 х 360°) = sin 250° 
» ^ 180° < 250° < 270° 


те. This angle lies in the third quadrant. 


Л. sin 250° is negative. -. sin 970? is negative. 


9. cos 7 te cos (7. x 180°) = cos 420° = cos (60° + 360°) = cos 60° 
‚г 0? < 60° < 90° 
Te this angle lies in the first quadrant. 
-. cos 60° is positive. л COS i Л is positive. 
3 tan (- 200°) = tan (- 200° + 360°) = tan 160° 
‚`7 90° < 160° < 180° 
Te This angle lies in the second quadrant. 
-. tan 160? is negative. -. tan (— 200°) is negative. 
@сзс(— H л) = ese (- E x 180°) = csc (- 288°) = ese (- 288° + 360°) = ese 72° 
» 770° < 72° < 90° 
Жел this angle lies іп the first quadrant. 


~. csc 72° is positive. “CSC C i л) is positive. 


TRY TO SOLVE 


Determine the sign of each of the following trigonometric ratios : 
4 cos 620° 9 sec (- 30°) 3 cot Ыл 


If B (x 1) is the point of intersection of the terminal side of the directed angle of 


measure Ө in its standard position with the unit circle where 90° < Ө < 180° » 
find the value of each of : cos Ө and tan Ө 


`7 90° «0 < 180° -. В lies in the second quadrant 
> '- for any point (X » y) on the unit circle » we get X? y? 2 1 
„apy -= 
a x?+(4)=1 Р 
2-4 d u$ ра Е 
ХТ 5 Х=+- 
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» the E B (x , 4) lies in the second quadrant. 
=(— i 
a- CP.) 
AX. 


16€ 7 52 2[ cos Ө = 3S s then find all trigonometric functions of @ 


Let m (Z АОВ) = Ө where Ө is in the 4m quadrant and the point B is (X » y) 


= sin Ө where sin 9 < 0 


7 Х=соѕӨ= = 5 эу 
у Х?+у?®=1 z (&) «sio-i 
“sin? @= LŽ = im 3 sing-- 1. эв=( ә) 
sten weget:n8- 2-2, 
озсё=у=- 13 А зесӨ=-с= v and cot 8 = =- 5 


| First N The quadrantal angles (0° . 360° , 90° . 180° or 270°) : 


The opposite figure illustrate the points of intersection of the 


8. 


terminal sides of the quadrantal angles with the unit circle, from 


which we can deduce the trigonometric ratios for these angles as 


shown in the following table : 


0° in degree Ө іп radian sin Ө соѕ Ө tan 0 esc Ө ѕес Ө | cot 8 
0° or 360° "n ог2л 0 | 1 0 undefined 1 undefined 
90* y 1 | 0 undefined 1 | undefined 0 
180* id 0 -1 0 undefined -1 | undefined 
270° Es жє | 0 | undefined -1 undefined 0 


UNIT 


2 


The angles of measures 30° . 60° and 45° 


Ө in degree = 30° Ө in degree = 45° 
Ө in radian = = Ө in radian = Ө in radian = 7 


The previous figures show the points of intersection of the terminal side of each of the angles 
of measures 30° , 60° and 45° in the standard position with the unit circle » from which we 


can deduce the trigonometric ratios of these angles as shown in the following table : 


0° in degree Ө іп radian sinO cos@ tanO esc Ө sec Ө cot 0 
30* Ex l3 A 2 2 
6 2 5 {з 15 үз 
60° x Үз | 1 3 ES 2 L 
т AE {з 
o 1 1 
45 Е ale 1 42 42 1 
әд 
Find the value of : 
4 sin 30? sin 90° — cos 0? sec 60? + 5 tan 45? + 10 cos? 45° sin 270? — tan 30? sin 180° 
M — Sotutien ,— — — — 
The expression =4x } x11 x2+5x1410x( 7)? х(— Шел сб 
=2-2+5-5-0=0 
— — CTD, 
Prove that : sin? 60° + sin? 45° + sin? 30° = cos? 1. sin Y- 4 tan? сов st + cos? sin S 
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The eti hand side = (E) + (EY + (4) - ++ =З 


The right hand side = cos? 30° sin 90° — i tan? 60? cos 180? + cos? 60? sin 270° 


(P a- (y «eo «fco 41-43 


-. The two sides are equal. 


Find the value of X which satisfies : X sin I cos? s = cos? 30° sin Š 


7 X sin 30° cos? 45° = cos? 30° sin 90° 


x= 


ES 


1. 
“| 


If 0° < X < 90° » find the value of X that satisfies : 


sin X sec? 45° = tan? 60° — 2 cos 360° 


— — — eum. — — — 
© sin X sec? 45° = tan? 60° — 2 cos 360° 
a sin xx (2) = (43) -2x1 ~ 2xsinX=3-2=1 


леп х= 1 2х=30° 


TRY TO SOLVE 


1 Find the value of : 
cos 90? csc 30? + sec? 45? sin 30° — cos 270? sin 180° 
9 If 0° =X < 90° , find the value of X which satisfies : 


cos X = sin 30? cos 60? + cos 30? sin 60° 


Related angles 


a 


They are two angles the difference between their measures or the sum of their measures 


equals a whole number of right angles. 


The two angles of measures 30° » 210° are two related angles. 
210° – 30°= 180° two right angles. 


The relation between trigonometric functions of related angles 


Tf the terminal side of the directed angle / AOB in its standard position intersects the unit 


circle at the point B (X » y) and m (Z АОВ) = Ө such that 0° < Ө < 90° , then : 


Relation between trigonometric functions of related angles of measures Ө , (180° – Ө): 


IfB(-X> y) is the image of the point B (X » y) by reflection in the y-axis 
» then m (Z АОВ) the directed = (180° — Ө) thus : 


Cx, Y yx (i80, E 
sin (180°-@)=sin@ > csc (180° — 8) =csc 0 P 


cos (180°-@)=—cos@ » sec (180° — 0) = – sec Ө 
tan(180°—@)=—tan@ › cot (180° – Ө) = —– cot @ 


e sin 150° = sin (180° — 30°) = sin 30° = 4 
* cos 120° = cos (180° — 60°) = – cos 60° =-4 


* cot 135° = cot (180? — 45°) = — cot 45° =— 1 


[88] 
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E relation between trigonometric functions of related angles of measures 0 , (180° + Ө): 


ЕВ (- X »— y) is the image of ће point B (X » y) by reflection in the origin point 
»thenm(Z AOB) the directed = (180? + Ө) thus : 
sin (180° + Ө) =—ѕіпӨ › csc (180° + g) =- csc ө 


cos (180° + @)=—cos@ › sec (180° + Ө) =-— sec @ 
tan (180° + Ө) = tan Ө » cot (180° + Ө) = cot @ 


For example : * sin 225° = sin (180° + 45°) = — sin 45° == 


га] 


* sec 210° = sec (180° + 30°) = — sec 30° ed 
3 
e tan 240° = tan (180° + 60°) = tan 60° =13 


EX кеїаноп between trigonometric functions of related angles of measures Ө ; (360° – Ө) : 


ЕВ (X »— y) is ће image of the point B (X › y) by reflection in ће X-axis 
» then m (Z АОВ) the directed = (360° — 9) thus : 
sin (360°-@)=-sin@ › csc (360° — Ө) 2—csc o 
cos (360°-@)=cos@ > sec (360° — 0) = sec 0 
tan (360°—6)=—tan@ › cot(360* —8) = — cot @ 


{з 


For example : * sin 300° = sin (360° — 60°) =— sin фек 
* tan 315° = tan (360° — 45°) =—1ап 45° =—1 


* sec 330° = sec (360? — 30°) = sec 30° = T 
3 


Note 
The angle of measure (— Ө) is equivalent to the angle of measure (360? — Ө) ) 


From this , we can deduce : 


The relation between trigonometric functions of related angles of 


measures Ө » (— Ө) as follows : 
sin (- 8) =—sin@ » csc (—@)=—csc Ө 
cos (- Ө) 2 cos Ө › вес (—@)=sec@ 


tan (- 8) = — (ап Ө >  cot(-0)2-cot8 


(EE) Veggie V әй - obah - yalsdl 


UNIT 


2 


For example : e sin (- 45°) =— зїп 45° = = * cos (= 60°) = cos 60° = 2. 


{2 
* cot (- 30°) 2 — cot 30° = =; 


DA гоо between trigonometric functions of related angles of measures Ө , (90° – 0) : 


In the opposite figure : 


The terminal side of the directed angle of measure 


(90° — Ө) in the standard position intersects the unit 
circle at the point B @ > y) 


From the figure geometry , we find that : 

ACBO=AAOB 

nCB-AO » theny=X “TEAL sin 00° — 0) =cos @ 

;CO-AB ,› thenX=y “TEAL cos (90* — 9) = sin g 
J 3X 


>'v tan (90° – Ө) = = = = -. tan (90° — 8) = cot 6 
x F 


Similarly » it is possible to deduce the relations between the reciprocals of the trigonometric 
functions of the two angles of measures 0 » (90° — Ө) as follows : 

sin (90° — Ө) = cos Ө > csc (90° – Ө) = sec Ө 

cos (90° — Ө) = sin Ө » вес (90° — Ө) = csc @ 

tan (90? — Ө) = cot Ө > cot (90° — Ө) = tan Ө 


For example : e sin 70° = sin (90° — 20°) = cos 20° 


„зїп 40° _ sin (90° – 50°) _ cos 50° _ 1 
cos 50° ^  cos50? cos 50° — 


tan 10° — cot 80° = tan (90° — 80°) — cot 80° = cot 80° — cot 80° =0 


ЕА поо between trigonometric functions of related angles of measures 0 , (90° + 0) : 


In the opposite figure : 


The terminal side of the directed angle of measure 


(90? + Ө) in the standard position intersects the unit 
circle at the point B Q > y) 
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From the figure geometry , we find that : 

А СОВ =A ABO 

СВ=АО , theny =X TEAL sin (90* + ө) = cos 0 

,OC=AB , thenX--y ШӨ: cos (90° +0) =—sine 

> tan (90° + Ө) = TX ~. tan (90° + 9) =—cot 0 
сЕ 


Similarly ; it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures Ө » (90° + 9) as follows : 


sin (90° + Ө) = cos Ө > csc (90° + 9) = sec 0 
cos (90°+@)=—sin@ > sec (90° + 8) =- csc 0 
tan (90°+6)=—cot@ + cot(90°+@)=-—tang 


For example : * sin 120° = sin (90° + 30°) = cos 30° = 
* cos 150? = cos (90° + 60°) = — sin 60° =f 
* cot 135° = cot (90° + 45°) 2 — tan 45° =—1 


BA Relation between trigonometric functions of related angles of measures Ө , (270° - 0) : 
In the opposite figure : 


The terminal side of the directed angle of measure 


(270° — 0) in the standard position intersects the unit 
circle at the point B (X y) 


From the figure geometry , we find that : 
A COB =A ABO 
2СВ=АО , theny=-X TeL sin (270° — Ө) =— cos Ө 
»CO=AB , then X2-y EN cos (270° – Ө) = sin Ө 
$e tan 270° - 9) = 5 === г. tan (270° — 8) = cot @ 


UNIT 


2 


Similarly » it is possible to deduce the relations between the reciprocals of the trigonometric 
functions of the two angles of measures Ө » (270° — 0) as follows : 


sin (270° — Ө) = — cos Ө E csc (270° — Ө) = — sec Ө 
cos (270° — 0) =- sin Ө > sec (270° — Ө) =—csc Ө 
tan (270? — Ө) = cot Ө > cot (270° — Ө) = tan Ө 


For example : e sin 225° = sin (270° — 45°) = – cos 45° = T 
2 

е tan 240° = tan (270° — 30°) = cot 30° =13 
• csc 210° = csc (270? — 60°) = — sec 60° =- 2 


E Relation between trigonometric functions of related angles of measures 0 › (270° + 6) : 


In the opposite figure : 
The terminal side of the directed angle of measure 


(270° + Ө) in the standard position intersects the unit circle 


at the point B (X » y) 


From the figure geometry , we find that : 

А СОВ =A ABO 

2 СВ=АО › thny--X ед sin (270° + 0) =- cos ө 

>CO=AB $ then X =y TEL. cos (270° + ө) = sing 
M = -. tan (270° + Ө) 2 — cot 6 


‚лап (270° + @) === 


Similarly » it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures Ө » (270° + 0) as follows : 


sin (270° +@)=—cos@ » csc (270° + 0) = – sec 0 
cos (270° + Ө) = sinO » sec (270° + Ө) =сзсӨ 
tan(270?--8) 2—cotO > сої(270°+Ө)=—!апӨ 

For example : * sin 300° = sin (270° + 30°) = – cos 30° = zn 


* sec 330° = sec (270? + 60°) = csc 60° = 2 


үз 


e cot 315° = cot (270° + 45°) = — tan 45° = – 1 


Lesson Four в FA 


We can summarize all the previous as follows (Where Ө is the measure of an acute angle) : 


For example : 
cos (180° + Ө) 


| 


(180? + Ө) lies 
in the third 
quadrant 


| 


The function of 
cosine in the third 
quadrant is negative 
Cve) 


—cos ө 


The function as 
it is because 
the measure of 
the angle is 
(180° + Ө) 


-. cos (180° + Ө) 
. =—с050 


um 


We determine the quadrant in which the 
given angle lies 


(90° + @) > (8) > 

(180° — Ө) (90° – Ө) 
(180° + 0) > (270° +) » 
(270° — Ө) (360° — Ө) 


| 
am 


We put the sign of the given trigonometric 
function according to the quadrant which is 
we determined. 


Y 
em 
In the case of angles | In the case of angles of 
of measures Ө » measures (90° — 9) > 
(180° – Ө) > (90° + Ө) 
(180° + Ө) > » (270° — 8) or 
(360° – 0) or (—@)> | (270° + Ө) 


the trigonometric » the trigonometric 


function is written as | function is changed 
it is and convert the as the following : 
angle of any form * sin == cos 
tog * tan == cot 
* csc == sec 
and convert the angle 


of any form to 8 


For example : 


sin (90° + 8) 


| 


(90° + Ө) lies 
in the second 
quadrant 


| 


The function of 
sine in the second 
quadrant is positive 
(+ve) 


+cos Ө 


The function is 
changed because 
the measure of the 
angle is (90° + Ө) 


2. sin (90° + Ө) 
= соз 9 


UNIT 


2 


DN Finding a trigonometric function of an angle whose measure i 


| First \ 0° < о < 360° һе.«Є]0,2Л[ 


1 We determine ће quadrant in which the angle lies » then determine the sign of the 


trigonometric function. 
9 We convert the trigonometric function of oc into the same trigonometric function of the 
angle Ө and 0 €] ja as follows : 
* Put oc in the form (180° — Ө) if œ lies in the 2" quadrant. 
e Put oc in the form (180° + 0) if ос lies in the 3° quadrant. 


* Put осіп the form (360° — Ө) if œ lies in the 4" quadrant. 


Second \ Ifx>360° 1.е. «>27 


4 Put oc in the form of (2 n 7 + 0) where Ө € ]0 ›27[ » n is a positive integer 


» then the trigonometric function of the angle œ is the same of the angle Ө 


9 Find the trigonometric function of the angle Ө as in the first. 


Third \ Ifo is C-ve) Leo <0° 


We follow one of the following two methods : 


The first method 
Apply the rule of the trigonometric function of the angle whose measure is negative » 
that is : sin (- Ө) =— sin Ө › cos (— 8) = cos Ө » tan (— Ө) =— tan Ө and so on »then we find 


the trigonometric function of the angle Ө as in the first and the second. 


The second method 
Add to œ an integer number of 2 JU (i.e. add to œ the measures 360° n or 27 n where 
n € Z^) to get a positive angle Ө € ]0 » 2 7t[ » then we get the trigonometric function of 


the angle Ө » the result is the same trigonometric function of the negative angle oc 


Lesson Four | 


Find the value of each of the following : 


1 sin 240° 2 cos ЭЖ 3 cos 570° Д tan (- 150°) 


11 sin 240° = sin (180° + 60°) =~ sin 60° =— 13 


cos = cos (5х 180°) _ cos 300° = cos (360° — 60°) = cos 60° = d 
3 3 2 


5n. -Tsc Hal 
or cos 3 =cos (2 Т) = cos 3 2 


З cos 570° = cos (360° + 210°) = cos 210° = cos (180° + 30°) = — cos 30° = x 


Д tan (— 150°) = — tan 150° =- tan (180° — 30°) = — (= tan 30°) = tan 30° E 
3 
Exampl 
mu C —— 
Find the value of each of the following in two different methods : 


1 sin 120° 9 cot 135? 3 cos (- 240?) 4 sec 15% 


1 sin 120° = sin (180° — 60°) = sin oor = 15 
or sin 120° = sin (90° + 30°) = cos 30° „їз 


© cot 135° = cot (180° — 45°) =— cot 45° =—1 


or cot 135° = cot (90° + 45°) =— tan 45° =—1 


З соз (— 240°) = соз 240° = соз (180° + 60°) =— соз 60° =-4 


ог cos (- 240°) = cos 240° = cos (270° — 30°) = — sin 30° =-4 
4 sec 157 = sec (152 180") = sec 675° = sec (360° + 315°) = sec 315° 
= sec (360° — 45°) = sec 45° = 2 


or sec Ba = sec 315° = sec (270° + 45?) = csc 45° -2 


UNIT 


2 


— — Gai gab, — — — 


Without using the calculator › find the value of the following : 


cos (- 150°) sin 600° + cos A sin 330° — sec ( zu ) тап 900° 


+ cos (— 150°) = cos 150° = cos (180° — 30°) = — cos 30° --15 


»sin 600° = sin (360° + 240°) = sin 240° = sin (180* + 60°) == sin 60° =- 13. 


‚соз 2 = cos 120° = cos (180° — 60°) = — cos 60° - 


»sin 330° = sin (360° — 30°) = – sin 30° = - 


s sec ( =5 7) = sec Э = sec 225° = sec (180° + 45°) =~ sec 45° 2 


»tan 900° = tan (720° + 180°) = tan 180° = zero 


ja The expression = ( 13.) (33) + (52) (31) - C42) cero) 


2 2 


234.1 - 
= 4+2 +20051 


TRY TO SOLVE 


Without using the calculator : 
4 Find the value of : cos 210° sin 510° — sin 330° cos (— 330°) 


9 Prove that : sin 600° cos (— 390°) + sin 150° cos (- 240°) = – 1 


If the directed angle of measure Ө is in the standard position , and its terminal side 


passes through the point -5 , 12) „find the following trigonometric functions : 
13 B 


1 sin (90° – Ө) О cos (180° + Ө) 3 sec (90° + Ө) 


4 csc (270° – 0) 5 tan (360° – Ө) 6 cot (- 9) 


= Lesson Four | 


— Sonion, 
ху (5) S dei 
-. The point (&: 22) Eunit circle 
1 sin (90° — @) = cos Ө = 15 2 cos (180° + Ө) =— соз @=— 
З sec (90° + Ө) =— csc 9=—13 # csc (270° - 9) =- sec @=—13 
5 tan (360° — Ө) =~ tang =—12 6 cot C9) 2 coto 2 -5 


— — — Gam aaa, — — — 
If Ө is the measure of an acute positive angle in its standard position and determines the 
point B (3; y) on the unit circle , find : 


1 tan (90° — 9) + sec (90° — Ө) 
2 cot (270° + Ө) — tan (90° + Ө) — sin (180° + Ө) 
-u 


K g y = | for any point on the unit circle. 


"m1 - oye ЛӨ 
B 3s ty=l Ny mos 
4 » where y>0 B=(2.4) 
1 tan (90° — 0) + sec (90° — 0) = cot +сзс@= 2+5 = 2 =2 


9 cot (270° + Ө) — tan (90° + Ө) — sin (180° + Ө) 
= – (ап Ө – (— cot 0) – (- sin Ө) 


= 110+ с00+510=-2+3 +4 = 13. 


If cos Ө = a where Ө € ]90° › 180°[ , find the value of each of the following : 


1 sin (180° – Ө) - 9 sec (360° – 6) 
З cos(- 0) 4 tan (9 — 180°) 


Oen fo ecd 


Let m (Z АОВ) = Ө › where Ө € ]90° , 180°[ 
as shown in the opposite figure and B (X > y) 


2 Х=со50= 4 ,у=510 » мћегеу> 0 


mud er РИ 

у 5С) +у=1 

= ыр. 10.2 9 aye paf-i 
АУ 1-05 05 ni: sBe( $53 
4 sin (180° -g) =sin @= + 9 sec (360° ~ 6) = seca - 2 


= = 
3 cos (Ө) = соѕ Ө = 5 


4 tan (6 — 180°) = tan (Ө — 180° + 360°) = tan (180° + Ө) = tang =-2 


TRY TO SOLVE 


Tf the terminal side of the directed angle of measure Ө in its standard position intersects the 
12 


unit circle at the point (X » 42.) such that 90° < @ < 180° » find the value of : 


13 cos (360° — Ө) + tan 225° + sec? 300° + 12 tan (270° — Ө) 


Note 


We can find the values of the trigonometric functions of an angle directly if we draw the 


angle in its standard position and we draw the right-angled triangle that represents it by 
using the value of the given trigonometric function concerning the signs according to the 
quadrant in which the angle lies as follows : 


In the 2% In the 3% In the 4 
quadrant quadrant quadrant 


Example| 7 


If cos a= x where 0: is the smallest positive angle ; tan В = - 


» where В is the greatest positive angle where 0° = В = 360° 
Find the value of : cos (180° + 0) sin (B — 90°) + sin (360° — о) sin (180° — В) 


Lesson Four | 


7 cosa <0 

г. Q lies in ће 2"4 or 3" quadrant. 

э 77 015 the smallest positive angle. 

г. о lies in the 2" quadrant. 

5 соза 27 2 (MN = (25)? - (7 = 576 
-. MN = 24 length unit. 


>’ tanB>O 


2. В lies in the 1* or 3 quadrant. 


э 7 В 15 the greatest positive angle. 2. В lies in the 3n quadrant. 
II TIE 2 (ОО? = (3)? + (4)? 2 25 
-. OQ = 5 length unit. 
2. The expression = cos (180° + a) sin (B — 90°) + sin (360° — о) sin (180° — p 
=— cos a sin (270° + В) + (— sin œ) sin В 
= (- cos 0) (- соз В) — sin о sin В 
= cos 0 cos B — sin o sin В 


"s*G)- 5s 


72 .100 4 
125 125 Ээ 


4 


Remark 


If sin ос = cos В or tan œ = cot B or csc œ = sec В 


› Шеп oc + В = 90° such that œ » B are the two measures of two acute positive angles. 


For example : If tan 23° = cot œ , then 23° + œ = 90° i.e. œ =67° 


Example|8 
— CTD 


Tf sin (3 Ө + 28°) = cos (2 0 — 13°) ; find one value of 9 where 0° < 9 < 90° 


Solution 
- sin (3 @ + 28°) = cos (2 8 — 13°) 
<. 3 0 +28° +2 06—13° =90° 25 0+ 15° =90° 
25 9 = 75° 28-215 


UNIT 


2 


Notice that ~ 


There are other values for Ө such as Ө = 49? or Ө = 87° that satisfy the equation and to find 
these values we have to generalize the previous remark to get a general solution for this 
kind of equations. 


hà Generalizing the previous remark 

1 Ifsinx=cosB > then sin œ = sin (90° — B) 
7. «=90°-B or = + 90° — В = 180° 
so B=90° | <. &-B=90° 


We can add the multiplies of (360°) to the angle 90° 


F An Important Alert- рлары 


9 In the same way » we can deduce the same rules if csc œ = sec В 


3 Iftan œ = cot p » then: 


tan ос = tan (90° — В) ог tan oc = tan (270° — В) 
г. ® =90°—В г. о =270°—-В 
sx В = 90° лос + В = 270° 


We can add ће multiplies of (360°) to the angles 90° and 270° 


So » the general solution for any two angles ос › В could be written as follows : 


The general solution to solve the equations in the form : 
n x = cos f or csc x = sec В or tan x = cot В 


N 


П 
1 зіп œ = cos В 
»then oœ + В = 90° + 360° n ie.) «=р=+2Лп where n EZ 


TeL тһе measure of angle of sine + the measure of angle of cosine = 90° + 360° n 


Lesson Four в 
9 Ifesc x =sec В 

»then oc + B = 90° + 360° n uel «Ве 2.271 where n CZ 
к=п E В+0п+) 2 

3 If tan œ = cot p 

»then œ + B = 90° + 180° n Tel «Bo Tenn wheren€Z 


© #(2п+1) 2 > Pend 


Example 9 
————— Cu 
Find the general solution of the equation : 


cos 2 = sin 4 @ » then find the values of @ where @ € ]o ›2{ 


2 


‘~ cos20-sin49 2510 4 9 =соѕ520 
20=40,В=20 240+20=2+271 
Ж: = 2024, 
< Either69 - +271 2A i*3^ 

ER 292 
0or20-5-*2J0n 210. 4 +71 


~. The general solution is + а ог 2 +Лп wheren EZ 


12 a 4 2 
ESTIS у Ж. 5 л -N "d л 
ап=1: gs 4+ = 0, лє],  огө=®+л=2л@]0,2[ 


TRY TO SOLVE 


Find the general solution of the equation : sin 3 Ө = cos Ө ; then find all the values of ө 
where Ө є]о > il which satisfy the equation. 


91) 


UNIT 


2 


Find the solution set of each of the following equations : 
- _ л 

4 2sing-1-20 ћете ӨЄ]о , 21| 

9 2cos (z-6) +3=0 where Ө Є]0 52 7t[ 


3 4с0520-3=0 where Ө € ]o »2 z[ 


4 v2sing-1-0 ^. sin @= 4 (positive) 
г. @ lies in the 18 or qu quadrant. 72 The acute angle whose sine = 1 1ѕ 30° 
2. 9 = 30° or Ө = 180° – 30° = 150° (refused because 0 €] 2) 
^, The S.S = {30°} 
9 ~ 2cos (2-0) «3-0 2 2sing--Y3 
7. sin 9 = 2103 (negative 2. Ө lies in the 3 or 4'^ quadrant. 


s» the acute angle whose sine = H is 60° 
=, Ө = 180° + 60° = 240° or Ө = 360° — 60° = 300° 


2. The S.S = {240° » 300°} 


3 v 4с0820-3=0 г. 4 с082 9-3 
——Á osi ED 
2. COS' 8-4 7 Cos O= 4-5 
2. Either cos Ө = В (роѕійуе) г. Ө lies in the 1° or 4% quadrant. 


» 2 the acute angle whose cosine = D is 30° 

г. Ө = 30? or Ө = 360° — 30° = 330° 

or cos Ө = 213 (negative 2. Ө lies in the 2" or 3" quadrant. 
7. @ = 180° — 30° = 150° or Ө = 180° + 30° = 210° 


2 The S.S = {30° » 150° ‚210° , 330°} 


Lesson Five Graphing trigonometric functions 


|. FirstN Sine function : f : f (Ө) = sine 


To represent the function f : f (Ө) = sin Ө graphically ; 


we form the following table for some special values of Ө » where Ө € [0 » 2 Jt] and the 
corresponding values of sin Ө 


x |2x|3x|4m|sm| [7л | вл [ол |jox nn 
6 19 16 е је ре [60 ре ее ре fs pe" 
lsine| 0 | 05 |087| 1 |0871 05 | o |-05.-087| -1 -087|-05| 0 


Represent all of the points that we get in the table on the coordinate axes and join them 
to get the curve of the function f on the interval [0 , 2 7] 


3 


x 


© X 27 зл ал 5л 6 7л 8л эл iX пл flan 
ce € Тут € 6 4 v fs 


шеш 


UNIT 


2 


We notice that : The function is periodic and its period is 2 7t (i.e. 360°) where the 
curve of this function repeats itself on the intervals [0 52 It] » [27,47] » [4 7 » 6 t] >... 
and also on the intervals [-2 m +0] »[-47t »- 2 t] s [2671 » - 4 Xt] >... 

The general form of the curve of the sine function is as shown in the following graph : 


From the previous , we can deduce the properties of the sine function f : f (0) = sing: 
1 The domain of the sine function is ]- e s о[ 


9° * The maximum value of the function is 1 and it happens when 9 = 2- + 2 n zt in€z 


* The minimum value of the function is — 1 and it happens when Ө = 23. 2n zt jn€Zz 
3 The range of the function = [- 1 » 1] 
4 The function is periodic and its period is 2 JU (i.e. 360°) 


— — eam- 
Graph the function where y = 2 sin Ө › where Ө € [0 › 2 7] » then from the graph find the 
maximum and minimum values of the function » its range and its period. 


+ Solution , 
x[2x|3x|4m|5x 7x 87 | 97 10zx|11 X 
DOE ESESESESLIEGEEE Е 
[x[o[1]17] 2 Jaz] 1 [o [-1]-17| -2 [-17]-1] 0] 


* The maximum value of 

the function = 2 » 

the minimum value of 

the function = — 
* The range of the function 

2:252] x 
* The period of 

the function = 2 7t (i.e. 360°) 


— Lesson Five | 


TRY TO SOLVE 


Represent graphically the function f : f (0) = 3 sin Ө › where Ө C [0 » 2 7t] » then from 
the graph find : 


1 The maximum and minimum values of the function. 


9 The range of the function. 3 The period of the function. 


| Second\ Cosine function : f : f (Ө) = cose 


To represent the function f : f (Ө) = cos 0 graphically » we form the following table for some 
special values of Ө on the interval [0 , 2 Jt] and the corresponding values of cos Ө 


x [20/30] 4л | 5л |an | зл | ол | 10x ил! 
[| [жр ена к Татти 
[сове 1 [087| 05 | o |-o5|-o87| -1 |-0.87|-05| о | 05 |087| 1 | 
Represent all of the points that we get in the table on the coordinate axis and join them 


to get the curve of the function f on the interval [0 » 2 7t] 


We notíce that : 


The function is periodic and its period is 2 7t (i.e. 360°) where the curve of this function 
repeats itself on the intervals [0 » 2 x] » [2 7t » 4 7t] » [4 7t » 6 7t] » ... and also on the 
intervals [-270 50] »[-470 » - 2 t] [6t » - 4 t] >... 


The general form of the curve of the cosine function is as shown in the following graph : 


(мее) Y oft Vow- cst, - walsdl 1105 


From the previous , we can deduce the properties of the cosine function ў: f (9) = cos Ө: 


4 The domain of the cosine function is ]- e 5 | 


9 * The maximum value of the function equals 1 and it happens when 0 = 2 n Jt 
> where n EZ 
* The minimum value of the function equals — 1 and it happens when § = 7t + 2 tn 
> where n EZ 


3 The range of the function = [- 1 » 1] 
4 The function is periodic and its period is 2 Л (i.e. 360°) 


— CTD 
Graph the function where y = 3 cos Ө › where Ө € [0 , 2 7t] › and from the graph find the 
maximum and minimum values of the function ; its range and its period. 


л [2л |3m|4m|5m тл | вл | ол |0л|ил 
E ТЕЗЕ 6 Ea 61616 |6 [6 |27 
(x | 3 [26 [15 [0 [-15]-26| -3 |-26]-15|] o [15 [26 [3 
у 
2 
2 
E 
€ шш х 


їл 5л 6л л 


Tor пл 2л 
6 6 6 


* The maximum value of the function = 3 » the minimum value of the function = — 3 
* The range of the function = [- 3 »3] 
* The period of the function = 2 7 (i.e. 360°) 


— — — Lesson Five | 


TRY TO SOLVE 


Represent graphically the function f : f (8) = 2 cos Ө » where 9 C [0 5 2 7] 
»then from the graph find : 


1 The maximum and minimum values of the function. 
9 The range of the function. 3 The period of the function. 


—M 


Each of the two functions : y = а sin b Ө » y = a cos Ө is periodic » its period is 2 m T and 
its range is [- a » a] where a is positive. 


For example : The function f : f (X) 23 sin 5 X its range [-3 »3] and its period 27 


Use a graph program on your computer to graph the function where y = 5 sin 30 , 
and from the graph , find : 

* The range of the function. 

* The maximum and minimum values of the function. 

* The period of the function. 


— — — GS, 
We will use Ge CJ Gebra Program that we can download for free from the website 
"www.geogebra.org" 
1 Write іп the "input" bar the form of the function "y = 5 sin (3 X)" 
9 Press "enter" and the graph will appear as follows : 


* The range of the function = [- 5 , 5] 


* The maximum value = 5 , the minimum value = — 5 


* The period of the function = Tur s =21 т гел 120° 


UNIT 


2 


Note It is possible to graph the function y = 5 sin 3 Ө (in the previous example) where : 
0° < Ө < 120° without using the computer as follows : 
7 0° <0 < 120° 
~. 0° <3 0 < 360° 
Substituting in 3 Ө with some values of special angles : 
0° „30° „60° „90° , 120° >..... » 360° 
We get the values of Ө by dividing by 3 » which аге: 
0° 5 10° „20° , 30° , 40° ,..... » 120° 


which is equivalent to : 0 d X 


Then we form the following table : 


e 0 л |2л\зл 4л 5H) 670 7л 870 | 970 | 1070| 11 70| 1270 
18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 


y=5sin30| 0 25 | 43 5|43]|25| 0 [-25|-43 -5|-43|-25| 0 


Tm їл эл 10m 10 
ТЕЛЕЕ dE E 


зл at 
18 18 18 


The graph represents one period of the function where y = 5 sin 3 9 which could be repeated 
to get the graph that appears when we represent it by using computer. 


Finding the measure of an angle given 


Lesson Six the value of one of its trigonometric ratios 


* We have studied that if y=sin > then it is possible to find the value 
of y if the value of Ө is known 

ie. if Ө = 30° , then у = зїп 30° = 1 

* There is an inverse form is used to find the value of Ө if the value of y is known 
»which is Ө = sin! y 


ie. Гу = 2 then = sin! (4) = 30° 
— — — ПЫ, | 


Find the measure of the positive acute angle 0 which satisfies each of the following : 


1 sin 9 = 0.6438 2 cos 0 204517 


Solution 


1 Using the keys of the calculator in the following succession from the left : 


SHIFT Sin! | 


» then the number 40° 4 32.75 will appear on the display. 20 =40° 4 33 | 


2 Using the keys of the calculator in the following succession from the left : 


SHIFT A 
cos 
Gcoow ос 


> then the number 63° 8 495 will appear on the display. 7.02 63° 8 50 | 


We use the calculator for the value of the trigonometric function is neither for a special 
angle nor a relative angle for a special angle. 


Remark 

The functions : Ө = sin"! X » Ө = cos"! x , Ө = tan"! X are known as inverse functions of 
the basic trigonometric functions » these functions give a unique value of the variable 0 for 
each value of the variable X and determine Ө in a certain range according to the properties 


of each function so, 


For example : 
i Ly jo Д Я лл 
sin! (- 3 =- 30 ie. (unique value € [- 57 Rz] 
»cos! E3 =60° ie. (unique value € [0 , z]) 


ч 


So, as calculating Ө where 
Ө = ѕіп1а 0 = соѕ! aor 0 = tan а we use the calculator directly and the solution is a 
unique value but as calculating Ө where 0 « Ө « 360° 


»sinO = а » cos Ө = a or tan Ө = a we do the steps as the following example. 


— CID. 
If 0° < 0 < 360° » find 0 which satisfies each of the following : 


1 cos 8 20.8177 9 cot 0 = — 8.6421 


«әннен, — — — — — 
1 cos 0 20.8177 > 0 (positive) 
2. Ө lies in the 1° or 4 quadrant. 
We find the acute angle whose cosine is 0.8177 by writing cos! 0.8177 using the keys of 


the calculator in the following succession from the left : 


SHIFT cos! 
Gcoeogeggoco 


7. cos 0.8177 =35° 8 4T 
2. The 1% quadrant : Ө = 35° 8 4Ї » the 4% quadrant : Ө = 360° — (35° 8 41) = 324° 5] 19 


— — — — Lesson Six | 


9 -~ cot @ =—8.6421 <0 (negative) 
2. Ө lies in the 2" or 4" quadrant. 
We find the acute angle whose cotan is |-8.6421 | by writing cot! 8.6421 using the keys 
of the calculator in the following succession from the left : 
suet ап 
Gcooeocooeogooco 
^. сог! 8.6421 = 6° 362 
~. The 2" quadrant : Ө = 180° — (6° 36 2) = 173° 23 58 


» the 4" quadrant : Ө = 360° — (6° 36 3) = 353° 23 58 


TRY TO SOLVE 


Find Ө where 0? « 0 « 360° which satisfies : 
1 5109 =0.8 9 cot 0 = 0.4695 3 csc 0 2-299115 


— — —— AÁUZBD, — — — 
If the terminal side of the positive directed angle of measure Ө in its standard position 
intersects the unit circle at the point B (- 3- , 4) » find Ө where 0° < Ө « 360° 


Solution 
——— y 
*- The point B G > 4) lies in the 2" quadrant. $ 
2. The directed angle of measure Ө lies in the 2™ quadrant. X 
э багу S + 6= sia tt 
“sin@=y=% -. 0- sin 5 


y 


and use the keys of the calculator in the following succession from left to right 


0-14. PESE 
omui бео 
sin $ =5з3°748 
7. Ө = 180° — (53° 7 48) = 126° 52 12 

Example | 4 


A ladder of length 8 m. rests on a vertical wall and a horizontal ground. If the height of 
the ladder on the ground surface equals 6 m. ; find in radian the measure of the angle 
of inclination of the ladder on the ground. 


ШШ 


UNIT 


2 


o 


The ladder makes with the vertical wall and the horizontal ground A 
a right-angled triangle » let A ABC be right at Z C » m (4 СВА) = 6 
.sin@=AC= $ = 5 » where 0° « 0 « 90° R/ 
7 9 = sin! i 
0 
с 


and use the keys of the calculator in the following succession from leftto В 


tight to find sin! 3 : 


КИР 
^. 02:48? 35 25 


-. The measure of the inclination angle of the ladder on the ground = 0.848718 


Note 
In the previous example : 
3 


Ө = sin d > ме can get Ө in radian directly using the calculator as follows : 


[T] Press » in succession » from left to right to convert the calculator from degree (Deg) 


system into radian (Rad) system. @ @ 


(2) Find 0 in radian directly by pressing in succession from left to right 


smeT git 
овоо 2 020.848 


6m. 


TRY TO SOLVE 


Find 0 in radian in each of the following right-angled triangles : 


If sin Ө = n where 90° < Ө < 180° » find Ө to the nearest second » then find the other 


trigonometric functions of the angle of measure Ө 


Lesson Six | 


 sin@= Š 29 = зіп! 


77 90° < 0 < 180° 2. Ө lies in the 2" quadrant. 


7. Ө= 180° — 28° 42] = 151° 53 39 У 
75іп Ө = E ~. let MN = 8 unit length ; ON = 17 unit length. 

s then (using Pythagoras theorem) OM = 15 unit length with a negative sign. 

MN 8 -8 


a cos = N I7 stan = M =15 15 


Hsng--l з 270° <0 < 360° 
1 Find : 6 to the nearest second. 9 Find the value of each of : cos Ө , (ап Ө » sec 8 


If sin 0:= 3 where 90° < о. < 180° tan В = 12 where BE]32 ,2л[ 
» sin Ө = sin (180° — о) cos (В — 180°) cos œ 


»find Ө to the nearest minute where 0° < 0 < 90° 


Solution 
v (ON) = (5)°— (з)? = 16 


-. ON = 4 unit length with a negative sign. x 
эё (OQ)? = (12)? + (5)? = 169 г. OQ = 13 unit length. y 
~. sin Ө = sin (180° — о) cos (В — 180°) cos œ 

= sin @ cos (180° + B) cos a x Bs кх 


= (sin 0) (— cos В) (cos a) y 


9 0° < < 90° 2. Ө lies in the 1“ quadrant. Q 


Using the calculator » we find that : 6 = 10° 38 


(Мо: е) Vogt \/ Ай - ouest, - wall 


UNIT 


If 5 sin (180° — 0) = 3 where 0° < œ <90° » 5 cot (90° + B) – 12 = 0 where 90° < В < 180° 


Find the value of Ө where : cos Ө = cos (90° + о) tan (270° + В) tan (270° — о) 


» where 0 € ]o 52 zt[ 


+: 5 sin (180° – a) 23 -Ssinaz3 
<. Sina = $ where 0: lies in ће 1° quadrant 
> 7 Scot (90° + В) = 12 г. 5 (- tan B) = 12 
<. tan В = = where В lies in the 2"* quadrant. 
cos Ө = cos (90° + о) tan (270° + B) tan (270° — о) , B. 
1 

= (- sin 0) x (cot B) x cot œ T Bx 
> cos8<0 : 
г. 0 € the 2™ quadrant or Ө C the 3™ quadrant 


‚ `7 acute angle whose cosine = + is 70° 32 


29 = 180° – 70° 3È = 109° 28 ог Ө = 180° + 70° 32 = 250° 32 


The triangle 


Similarity. 


Unit Lessons 


Lesson Lesson Lesson 


Lesson 


Similarity of polygons. 


Similarity of triangles. 


The relation between the areas of two similar polygons. 


Applications of similarity in the circle. 


Learning c 


* Revise what he / she has previously studied in the 
preparatory stage on similarity. 

* Use the scale factor of similarity to find lengths of 
Sides of similar polygons. 

* Recognize similarity postulate "If two angles of one 
triangle are congruent to their two corresponding angles 
of another triangle, then the two triangles are similar". 

* Know that : If a line is drawn parallel to one side of 
a triangle and intersects the other two sides or the 
lines containing them, then the resulting triangle is 
similar to the original triangle. 

* Know that : In any right-angled triangle, the altitude 
to the hypotenuse separates the triangle into two 
triangles which are similar to each other and to the 
original triangle. 

Solve problems and mathematics applications on 
cases of similarity of two triangles. 

Recognize and prove the theorem : (If the side 
lengths of two triangles are in proportion, then the 
two triangles are similar). 

* Recognize and prove the theorem : (If an angle of 
one triangle is congruent to an angle of another 


$ 


By the end of this unit, the student should be able to : 


triangle and lengths of the sides including those 
angles are in proportion, then the triangles are similar). 


* Use similarity of triangles in indirect measurements. 
* Recognize and prove the theorem : (The ratio of the 


areas of the surfaces of two similar triangles equals 
the square of the ratio of the lengths of any two 
corresponding sides of the two triangles). 

Recognize and prove the theorem : (The ratio of the 
areas of the surfaces of two similar polygons equals 
the square of the ratio of the lengths of any two 
corresponding sides of the two polygons). 


* Recognize and deduce the relation between two 


intersecting chords in a circle. 


* Recognize and deduce the relation between two 


secants to a circle from a point outside it. 


* Recognize the relation between the length of a 


tangent to a circle and the two parts of a secant 
where the tangent and the secant are drawn from 
the same point outside the circle. 


* Model and solve life applications problems by 


using similarity of polygons in a circle. 


Lesson One Similarity of polygons 


Two polygons M, and M, (of same number of sides) are said to be similar if the following 


two conditions satisfied together : 


(1) Their corresponding angles are congruent. 


(2) The lengths of their corresponding sides are proportional. 
In this case » we shall write : 
The polygon M, ~ the polygon M, 
That means the polygon M, is similar to the polygon M, 


In the opposite figure . if: L 


1 m(ZA)=m(ZX) c 
m(ZB)2m(Z Y) 
m(ZC)2m(Z2Z) 
m(ZD)2m(ZL) 


о АВ -BC CD ра 


XY 12 Jb LX 
Then the polygon ABCD ~ the polygon XYZL 


Remark a 


On writing the similar polygons ; it is prefer to write them according to the order of their 


corresponding vertices to make it easy to deduce the equal angles in measure and write the 
proportion of corresponding side lengths. 


Lesson One | 


For example : 

If the polygon ABCD ~ the polygon XYZL ; then : 

1m(ZA)=m(ZX) > m(ZB)=m(ZY) 
m(ZC)2m(ZZ) » m(ZD)2m(ZL) 


о AB.BC CD. DA 
XY YZ ZL LX 


Remark A 


If the polygon ABCD ~ the polygon XYZL ; then : 


AB _ BC _ CD _ DA -K (similarity rati imilari 
Xv^vz ZL ix = К (similarity ratio or scale factor of similarity) » К > 0 


If the scale factor of similarity of polygon ABCD to polygon XYZL = К 


Remark El 


Let K be the similarity ratio of polygon M, to polygon M: 


~. The scale factor of similarity of polygon XYZL to polygon ABCD -i 


* IFK > 1 »then polygon M, is an enlargement of polygon M, » where K is called the 
enlargement ratio. 


* If0<K € I » then polygon M, is a shrinking to polygon M,» where K is called the 
shrinking ratio. 
* IFK = 1 »then polygon M, is congruent to polygon M, 


In general » you can use the similarity ratio in calculation of the dimensions of similar 
figures. 


Remark U 


In order that two polygons are similar » the two conditions should be verified together and | 
| verifying one of them only is not enough to be similar. 


For example : 
* АП rectangles are not similar because although their corresponding angles are equal in 
measure (each = 90°) » but the lengths of their corresponding sides may be not proportional. 


* Also all rhombuses are not similar because although the lengths of their corresponding sides 
are proportional » but their corresponding angles may be different in measure. 


The congruent polygons are similar but it's not necessary that similar polygons are congruent. | 


Remark Q 


If each of two polygons is similar to a third polygon , then they are similar. | 


һе. If polygon M, ~ polygon M, » polygon M, ~ polygon M, » then polygon М, ~ polygon M; 
Remark Ul 


All regular polygons of the same number of sides are similar. ` 


For example : * АП equilateral triangles are similar. * All squares are similar. 
Show which of the following pairs of polygons are similar » showing the reason and if 
they are similar s determine the similarity ratio : 

1 L 


1 The two polygons ABCD › YZLX are similar : 
Because: m (4 В) = т (4 Z) »m(Z C) = m(Z L) »m(Z D)  m(Z X) 
AB BC CD DA 25.3 95 4 
YZ ZL LX XY’ 3 36 6 B 
-. The similarity ratio = i 


-m(ZA)2m(ZY): 
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9 The two polygons LMNO ; EFGH are not similar : 
Although : m (Z L) 2 m (Z E) m(ZM)2m(ZF)»m(ZN)2m(Z С) 
əm (Z О) 2 m (ZH) (Corresponding angles are congruent) 


. LM 4, MN {85 
But : -ÉF # FG Because : t # = 


E 


МФА aes 
In the opposite figure : 


If the two polygons ABCD and XYZL are similar 5 find : 


1 The scale factor of similarity of polygon ABCD to 
polygon XYZL 


2 The lengths of the unknown sides and measures of 


the unknown angles in each of the two polygons. 


— e 
`2: The polygon ABCD ~ the polygon XYZL 


. AB_BC_CD_DA_ 


^Xv^yz^zp^ix Ue scale factor of similarity. 
.AB.21.CD 3 . ау 21:9) i 
U3 714718 IX ~- The scale factor of similarity = 7-7 2 (First req.) 


A AX. JE. _ 
АВ = 14 = 4.5 ст. #Єр===— ч =2.7 ст. 


>‘. the polygon ABCD ~ the polygon XYZL 

^ m(ZA)em(ZX)»m(ZB)-m(ZY)»m(ZC)2m(ZZ) 
»m(Z D) = m(ZL) 

^ m(Z X)=70° ,m(Z В) = 65° »m(Z 7) = 135° 

>'v the sum of measures of the interior angles of a quadrilateral = 360° 


-. m (Z D) = m (ZL) = 360? — (70° + 65? + 135°) = 90° (Second req.) 


(A P) лас \/ old - clot, - wall (121) 


UNIT 


Remark 


In the previous example » we notice that : 


-: The polygon ABCD ~ the polygon XYZL 


АВ BC CD. DA. DR 
-xY YZ ZL LX the scale factor of similarity 


_ AB * BC 4 CD DA 


= XY +YZ+ZL+LX (from proportion properties) 


. Perimeter of the polygon ABCD _ 12.3 _ 3 


A = th 
Perimeter of the polygon XYZL | 82 2 е scale factor of similarity 


The ratio between the perimeters of two similar polygons = the ratio between 
the lengths of two corresponding sides of them. 


———————&áEuE ,— — — —— 
Two similar polygons » the lengths of sides of one of them are 3 cm. »5 cm. 56 cm. » 
8 cm. » 10 cm. and the perimeter of the other equals 48 cm. Find the lengths of the sides of 


the second polygon. 


x Solution , 
Let the polygon ABCDE ~ the polygon ABCDE 


. The perimeter of the polygon ABCDE _ AB. BC 6D. DÉ -ÈA 
` The perimeter of the polygon ABCDE AB BC CD DE EA 


. the perimeter of the polygon ABCDE _ 48 _ 48 _ 3 
the perimeter of the polygon ABCDE 73454648410 32 2 


2 AB 2 45cm. BC 2 75cm. ‚ёр 29 cm. , DÈ = 12 cm. ‚ВА =15 cm. (The req.) 
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TRY TO SOLVE 


In the opposite figure : PR. 
n 
The polygon ABCD ~ the polygon XYZL " 
= x 

1 Calculate : m (Z X) , the length of XL ы 
9 If the perimeter of the polygon ABCD 

equals 25.8 cm. » calculate the perimeter ^ 

of the polygon XYZL zm Ү Cm 


Example | 4 


ABC is a triangle in which : AB = 4 cm. » BC 25cm. SAC =8 ст. 


Find the side lengths of another similar triangle if : 
1 The scale factor of similarity = 2.4 


2 The scale factor of similarity = 0.7 


— — — Gili». — — — 
1 >~ The scale factor of similarity = 2.4 > 1 
-. The required triangle is an enlargement for A ABC 
Let A XYZ A ABC 


„RY YZ дф _ imilari 
2AB BC" CA the scale factor of similarity. 


„ЖҮ Үй WX. 
de TE TR 24 


7 XY=4x24=96cm.,YZ=5x24=12cm.; 


ZX-8x24-192 cm. (The req.) 


9 с The scale factor of similarity = 0.7 < 1 
~. The required triangle is a shrinking for A ABC 
Let A XYZ ~ A ABC 


AY Үл x imilari 
“АВ BO СА the scale factor of similarity. 


.XYLYZ.ZX. 
E s S 0.7 


“ XYz4x07z228cm.,YZ25x07235cm..ZX-28x07-256cm. (The req.) 


Similarity of triangles 


м Cases of similarity of triangles 


N Firs 


iPostulate (A. A. similarity postulate) 


If two angles of one triangle are congruent to their two corresponding angles of another 


triangle » then the two triangles are similar. 


If ZA=ZX 


»ZBE=ZLY 

> then A ABC ~ A XYZ ^ > ^ ` 
„АВ BC. AC A. к 

and we deduce that : yy ҮЛ XZ 


Remarks. 


1] The two right-angled triangles are similar if the measure of an acute angle in one of 


them equals the measure of an acute angle in the other. 


(2| The two isosceles triangles are similar if the measure of an angle in опе of them 


equals the measure of the corresponding angle in the other. 


З | Any two equilateral triangles are similar. 
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In the opposite figure : 


AE and BC are two intersecting chords at D in a circle 


» where D is the midpoint of BC А 
Prove that: 4 AADC ~ A BDE ov’ 
9 (BD)? =AD x DE 


x Solution , 


In AA ADC and BDE : 

" m (4 A) = m (4 B) "inscribed angles subtended by CE" 

эт (Z ADC) = m (Z BDE) "V.O.A" 7 AADC ~ A BDE (Q.E.D.1) 
. AD. DC 


-D 2 BD x DC=AD x DE 
» but DC = BD "given" 
2 (BD? = AD x DE 


TRY TO SOLVE 


In the opposite figure : 


(Q.E.D2) 


z 
А 
х 


DEO is a triangle » m (Z О) 2 m (4 DXY) 
» DX = YO 23 cm. and DY = 5 cm. 
Find the length of : XE 


opm g 5m. 


Tf a line is drawn parallel to one side of a triangle and intersects the other two sides or 


the lines containing them , then the resulting triangle is similar to the original triangle. 


In each of the following figures : 


If DE // BC and intersects AB and AC at D and E respectively ; then A ABC ~ А АРЕ 


UNIT 


3 


— CIID- 
In the opposite figure : 
DE // BC ; AD =33 cm. » DB = 22 cm. 
‚РЕ = (2 X-3) cm. and BC = (3 X + 1) ст. 
1 Prove that : A ADE ~ A ABC 
Q Find the value of : X 


xSoltion , 
- DE // BC 2 A ADE ~ A АВС (First req.) 
. AD_DE „33. 20-3 3. 20-8 
ТАВ ВС 755 3X+1 US 3Х+1 
= 9X4+3=10X-15 AS 18 (Second req.) 
TRY TO SOLVE 
In the opposite figure : 


CEN BD = {A} »BC// DE ; BC- 5 cm. and DE = 2.5 cm. 
1 Prove that : A ABC ~ A ADE 


Q Find the value of : X 


In any right-angled triangle » the altitude to the hypotenuse separates the triangle into two 
triangles which are similar to each other and to the original triangle. 


In the opposite figure : " 
If A ABC is a right-angled triangle at A and AD 1 BC 
> then A DBA ~ ADAC ~ A ABC 
and it is left to the student to prove this corollary by using € D B 


the previous postulate and its remarks. 
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Remarks on the previous figure : 
oa —— DB BA 
1 ] From similarity of AA DBA and ABC › we get AR Bc 
2 (AB = DB x BC i.e. AB is a mean proportional between DB and BC 
D ЕСКЕ DC AC 
2] From similarity of AA DAC and ABC › we get AC ВС 
5 (АС)? =DCx BC i.e. AC is a mean proportional between DC and BC 
= — DA DB 
3 | From similarity of AA DBA and DAC › we get DG pA 
2 (DA)? = DB x DC i.e. DA is a mean proportional between DB and DC 
AB. AD 


(4 | From similarity of AA DBA and ABC » we get СЕ A 


7 AD x CB = АВ x CA 


The previous results are considered as a proof of the Euclidean's theory which we have 
studied in the preparatory stage. 


In the opposite figure : 

ABC is a right-angled triangle at B and BD LAC 
If AD = 4.5 cm. and DC = 8 cm. ; 

find the values of : X and y 


x Solution ; 
`7 A ABC is right-angled at B ; BD L AC 
; . BC. DC 
2 ADBC ~ АВАС -AG BC 
^ (BC =AC x DC 2063 х+4)2 =125x8=100 
23х+4=10 x22 
7 A ABC is right-angled at B , BD L AC 
z . DB _ DA 
^ A ABD ~ ABCD ^ DCT pg 
^ (DB? = DC x DA —(y-3328x45236 
лу-3=6 yao (The req.) 


UNIT 


3 


TRY TO SOLVE 


Tn the opposite figure : 


^ ABC is right-angled at A » АР 1 BC Complete : 


S.S.S. similarity theorem 
If the side lengths of two triangles are in proportion » then the two triangles are similar. 


i .AB BC CA А 
» Given | In AA ABC DEF : Se = GE FD 


В.Р. | AABC ~ A DEF D 


» Const. | Take X GAB » where AX = DE LÀ 


Draw XY // BC and intersects 

2 F E C B 

ACatY 

»Proof | ~ XY//BC г. AABC ~ AAXY "corollary « 1 »" 

JB BG ОА; АХ = " - 

-AX = xy YA › 7 AX=DE construction 
AB | BC CA 

"fe xy YA a) 
.. AB BC CA "oiven" 

^" DE EF FD given (2) 


From (1) » (2) we deduce that : XY = EF » YA = FD 


and A AXY 2 A DEF "S.S.S. congruency theorem" 
г. A DEF ~ AAXY 
> « ДАВС ~AAXY "proved" 

i^^ ABC — A DEF (Q.E.D.) 


Lesson Two | 


Ветагк 
For writing the two similar triangles in the same order of their corresponding vertices from 
the proportionality of their side lengths » we follow the following : 
Let the vertices of one of the two triangles be А,В AC € e: the жире of the other 
(el 
triangle be D ; E and F and we have the proportion : БЕ БЕ БЕ 
We search for the vertices of the triangle which are opposite to the sides AC ; AB 
and BC respectively which are B ; C and A 
and we search for the vertices of the triangle which are opposite to the sides DF » EF 
and DE respectively which are E » D and F ; then: 


ABCA~AEDF or ЛАВС ~ A FED ;etc ... 
Example | 4 


Provethat: 1 The two coloured triangles are similar. 
9 BD bisects Z4 ABE 


~ 


In the opposite figure : 


= — — HEB, — —— —— 
AB 8 4 BC. 16 4 , AC. 12.4 
"BE 6 3 ° Bp 1273 DE 9 3 
,AB. BC AC , 
BE^Bp^pg  ^ACAB-ADEB (Q.E.D. 1) 


From similarity : m (Z ABC) = m (4 EBD) 
-. BD bisects 4 ABE (QED. 2) 


— mp 


ABCD is a quadrilateral ; E EAC ; where 2С = AE and —— = = 
Prove that: 1 CD//BA 9 AD// BE 
x Solution , 

a) 


.. AC AE . АС AD 
` AD ВЕ " AE ВЕ 
.AB CD „ AC CD 0) 
ТАЕ AC “AE АВ 

AC AD CD Ё x 

АЕ BE AB 

7 A DCA ~ A BAE we deduce from the similarity that 

m (Z ACD) = m (Z EAB) and they are alternative angles. 2 CD//BA (QED. 1) 
»m (Z CAD) = m (Z AEB) and they are alternative angles. - AD // BE (Q.E.D. 2) 


OVEN) oast 1/ c - okai - wall 


> 


From (1) » (2) we get : 


UNIT 


3 


TRY TO SOLVE 


In the opposite figure : 


XYZL is a quadrilateral » in which : 
XY 230 cm. » YZ = 36 cm. »ZL= 16 cm. 


> LX = 20 cm. and XZ = 24 cm. 
Prove that : A XYZ ~ ALXZ 


S.A.S. similarity theorem 
If an angle of one triangle is congruent to an angle of another triangle and lengths of the 
sides including those angles are in proportion » then the triangles аге similar. 


i = AB _ AC D 
» Given ZA=ZDand pe = 


DO 
»>R.T.P. | AABC ~ A DHO $ x 


» Const. | Let X C AB such that AX = DH 9 9 


D> 


and draw XY // BC and intersects AC at Y 


» Proof | - XY // BC - AABC~AAXY "согоПагу" (1) 


EB AC 
UOAX дү 


..AB AC Жек = 
БН DO given 


> 


»AX = DH "construction" 
АВ AC 
- AX ^po 
г. AY - DO 
л AAXY = A DHO "S.A.S. congruency theorem" 
г. А AXY ~ A DHO (2) 
From (1) and (2) we get : A ABC ~ A DHO (Q.E.D.) 


ABC is a triangle in which : AB = 6 cm. and BC = 9 cm. Let D be the midpoint of AB and 
H € BC such that BH = 2 cm. 


Prove that: 1 A DBH ~ А СВА 
9 ADHC is a cyclic quadrilateral. 
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CO SS A 


In A DBH and ACBA: 


BH _ BD -LBi 
ВА = BC » 7 Z В is common. 
7 A DBH ~ A CBA (Q.E.D. 1) 
From the similarity of the two triangles » we get that: m (4 DHB) = m (Z A) 
> ^ Z DHB is an exterior angle of the quadrilateral ADHC 
7. The figure ADHC is a cyclic quadrilateral. (Q.E.D. 2) 
Example| 7 
ae tl y — — — — — — 
ABCD is a quadrilateral in which : m (4 B) = m (4 ACD) = 90° 
BC . CD. BH 
and H € BC such that : CA BA 
Prove that: 1 A ABH ~ A ACD 2 m (Z AHD) = 90° 
— Siin, — — — — —— А 
. CD. BH 
` СА BA 
. СО_ CA D 
` ВН BA 
»" m(ZB)zm(Z ACD) cH B 
7 A ABH ~ А АСР (Q.E.D. 1) 


and hence m (2 AHB) = m (4 ADC) 

577 Z AHB is an exterior angle of AHCD 
^. AHCD is a cyclic quadrilateral. 

г. m (4 AHD) 2 m (Z ACD) 

г. m (4 AHD) = 90° 


TRY TO SOLVE 


"drawn on AD and on the same side of it" 


(Q.EDD.2) 


In the opposite figure : 
ТАР = 3 ст. , ОВ = 5 ст.› 


АЕ =4ст.,ЕС=2 ст. ,ВС= 12 ст. 


1 Prove that : A ADE ~ A ACB 
2 Find the length of : DE 


с 12cm. B 


The relation between the areas 


Lesson Three of two similar polygons 


You know that the ratio between the perimeters of two similar polygons equals the ratio 
between the lengths of any two corresponding sides of them. 


* In this lesson you will learn the relation between the areas of two similar polygons. 


ie The ratio between the areas of the surfaces of two similar triangles 


The ratio between the areas of the surfaces of two similar triangles equals the square of the 
ratio between the lengths of any two corresponding sides of the two triangles. 


» Given | AABC~ADHO 


2 2 
теа АРНО = (air) = (86) =(50) 


» Const. | Draw AL L BC such that : D 
AL BC={L} and DM L HO 
such that DM (1 HO = {M} 


» R.T.P. 


=|--------;>> 


» Proof < A ABC ~ A DHO o 

и - AB | ВС _ CA 

г. m (4 B) =m (Z H) and DH = Ho ^ ор a) 

In the two right-angled triangles ABL and DHM : с m (4 В) =m (4 H) 

2 AABL~ADHM 2. 2B = A Q) 
1 

. TheareaofAABC 2 ВСХА ВС, AL 5 

TheaeaofADHO “1 нохрм НО DM 9) 

2 

From (1) » (2) and (3) we get : 

The areaofAABC | BC , BC (BC (ABY (CAYy 

ThearaofADHO ^ HO * xo" uo) -(5x) -($5) (QED) 
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Remark 
From the proof of the previous theorem we can deduce that : 


The ratio between areas of two similar triangles equals the square of the ratio between two 
corresponding heights in them. J 


—— —GZLHB— 


If the ratio between the areas of two similar triangles is % »the perimeter of the smaller 
triangle is 60 cm. 
Find : The perimeter of the greater triangle. 


—— — EID. —  ———— 
Let the two similar triangles be A ABC › A XYZ where AABC is the smaller 


. алво) (app. э ,2B8. 3 

'"a(AXYZ) \ХҮ/ 16 "ЖҮ 4 

. The perimeter of AABC _ AB _ 3 2 60 3 

'' The perimeter of A XYZ XY 4 77 The perimeter of A XYZ 4 

-. The perimeter of A XYZ = Lz = 80 cm. (The req.) 


— — CTD- 
ABC is a triangle of area 62.5 cm? Draw XY // BC to intersect AB at X and AC at Y 
If AX: XBz2:3 
Find : The area of the figure XBCY 


— — ——! 
In AABC : ~ XY // BC г. A AXY ~ A ABC 
‚ a (A AXY) „(ау „aaax (шү 
``а(ААВС) | "n 77—65 5 


Я а (ААХҮ) = 4 25 x 62.5 = 10 cm? 
2. The area of the m XBCY =a (A ABC) - a (A AXY) 
= 62.5 –10 = 52.5 cm? (Тһе гед.) 


АВС is a triangle in which : AB =АС, DC BC .DÉ BC andH ECB ,нєСв 
such that m (Z BAH) = m (Z D) If the area of A ACD equals 4 times the area of A ABH 


»then prove that : DC =2 АС 


UNIT 


3 


— — — Ali. — — —— , 
In A ABH and A РСА: 
7 m (4 ВАН) = т (4 D) € 
D e B H 
and m (Z АВН) = m (4 DCA) "Supplementaries of two equal angles in measure" 
2 
2. A ABH ~ A DCA ~. a(AABE) _ ( AB 
a (A DCA) (5) 
.l.2(ABy .l.AB .pc- 
‚+=(тс) -Ж=рс - DC-2AB 
>’ АВ = АС 2 0С =2АС (Q.E.D.) 


ABC is a triangle inscribed in a circle such that ав ES E 


Draw AD to bea tangent to the circle at A » to intersect BC atD 


Find : The area of A ACD : the area of A ABC 


— Sin 
In AADC and A BDA : > Z Dis common » m (Z CAD) = m (4 B) 


2 AADC ~ A BDA ^ 

. The area of AADC _ (ET 

` The area of A BDA BA 25 a e n 
The area of A ADC 9 


о те area of А АВС + The area of AADC 25 
2. 25 (The area of А ADC) = 9 (The area of А ABC) + 9 (The area of AADC) 


+. 16 (The area of AADC) = 9 (The area of A ABC) 


The area of A ADC 9 


"^Theareaof AABC — 16 (The req.) 


TRY TO SOLVE 


The ratio between the perimeters of two similar triangles is 4 : 5 If the area of the greater 


one is 150 cm? » find the area of the smaller triangle. 


Lesson Three | 


In the opposite figure : 
If АВС ~ A DEF > Lis the midpoint of BC >M is the midpoint of EF 


a(AABC) _ 2 
then А DEF) =(2ы) 
Proof : 
© A ABC ~ A DEF e -i 
э BC=2BL ,EF=2EM 55 


АВ _ 

DE 

z. 
Nu PV ZB=ZE (Because A ABC ~ A DEF) 
у . a(AABL) P as 
E m 2 7 a(ADEM) =(5к) =(5) үз 
> " a(ADEF) E pe 

. а(АВО) ( AL Y 

From (1) > (2): 2-1 m J 
Remark El 
In the opposite figure : 


If A ABC ~ A DEF › AN bisects / A and intersects BC at N 
» DZ bisects / D and intersects EF at Z 


shen 202480 „(Аз у! : Â 

Proof : 

-7 A ABC ~ A DEF 

-. m (4 BAC) = m (4 EDF) 

2 imc BAO = 1 m (4 EDF) di СЕ SPS ы 


2 m(Z BAN) = m (Z EDZ) 


»"m(ZB)em(ZE) 2 AABN ~ A DEZ 
“ADEA "(Dg ey а) 
dis s^ n y (2) 
| From (1) »(@): SEO (AY 


In the opposite figure : D 
BC is a common base of AA ABC » DBC ^ 


1 
‚ а(ААВС) _7BCXAX _ ax SN 
P &(ADBO IBCxDY DY 


Notice that : It is not necessary that the two triangles are similar. 


iw 


In the opposite figure : 


AX is a common height for AA ABC , ADE A. 
= Ф 
. а(ААВС) _7ВСХАХ mc Г Ф 
"(MADE ТрехАХ РЕ p A x _ Ж 


Notice that : It is not necessary that the two triangles are similar. 


ABC is an inscribed triangle in a circle where AC > AB › D € BC » where AD = AB » 
draw AN a tangent to the circle at A and cuts CBatN 


Prove that : BN : DC = (AN : (CA 


1 
.a(AABN) _2BN*AX pw d 


" A 

` a(ACDA) 71рсхАх PC 

‚г AB=AD 2 m (Z ABD) = m (Z ADB) mv 
CONI Bes N 


^. m (Z ABN) = m (Z ADC) 


> ANisa tangent. 
г. m(Z BAN) = m (Z C) (drawn on AB) 


. à(AABN) _ (AN)? 
"a(ACDA) (cA 


2. AABN ~ A CDA (2) 


г. From (1) and (2) : 2 BN: DC = (ANY : (CA? (QED) 


T36] 
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| SecondN The ratio between the areas of the surfaces of two similar polygons 


Fact 
Any two similar polygons can be divided into the same number of triangles » each is similar | 
to its corresponding one. 


In the opposite figure : 

If the two polygons ABCDE and 
ABCDE are similar and from two 
corresponding vertices say C 

and C we draw CA , CE , CA 
and CE , then each polygon will 


be divided into three triangles 
such that : A ABC ~ A ABC , AACE ~ AACE and A ECD ~ A ÈD 


Remarks 


* The previous fact is correct whatever the number of sides of the two similar polygons 


(having always the same number of sides) 


* If the number of sides of a polygon is n sides » then the number of the triangles that 
the polygon is divided by drawing the diagonals from one of its vertices = (n — 2) triangles 


The ratio between the areas of the surfaces of two similar polygons equals the square of 
the ratio between the lengths of any two corresponding sides of the polygons. 


а € 
» Given | The polygon ABCDE ~ the polygon ABCDE 


2 А 
RTP, | 2Cepolygon ABCDE) (ABy е 
а (ће polygon ABCDE) АВ 


» Const. | FromA,A » 
drawAC » AD » AG, AD 


À 
> Proof | >. The polygon ABCDE ~ The polygon ABCDE 


7. They are divided into the same number of triangles each is similar 


to its corresponding one "fact" 


OA P) y aast \/ etd - oka- wall 


UNIT 


3 RAARO (RC y е аа (ED. адаа ү БЕ Г 
a(AABC) ‘BC a(AACD) ‘GD’ a(AADE) ‘DE 


, BC CD DE _ AB 
' BÓ CD DE AB 
‚ а(А АВС) | a(A ACD) „ашёю | AB y 
'a(AABC) a(AACD) a(AADE) ‘АВ 
2 
From proportion properties : até ABC) жай ACD) tat ADE) = ( AB ) 
a (A ABC) +a (A ACD) +a (A ADE) AB 


"from similar polygons" 


2 
. а (the polygon ABCDE) =( АВ ) (QED) 


| Ua (the polygon ABCDE) AB 


The ratio between the perimeters of two similar polygons is 3 : 2 


If the sum of their areas is 195 cm? ; then find the area of each. 


BÓ — 
+; The ratio between the perimeters is 3 : 2 
2. The ratio between the lengths of two corresponding sides is 3 : 2 
2. The ratio between their areas is 9 : 4 


Let the area of the first polygon be 9 X and the area of the second polygon be 4 X 


29 Х+4Х= 195 л 13 Х= 195 


e 
2. The area of the first polygon = 15 x 9 = 135 cm? 


» the area of the second polygon = 15 x 4 = 60 cn? (The req.) 


Prove that : 
If we construct оп the sides of a right-angled triangle › three similar polygons such that the three 


sides of the triangle correspond to each other » then the area of the polygon constructed on the 


hypotenuse equals the sum of the areas of the two other polygons. 


Lesson Three | 


— — — ea 
77 The polygon L ~ the polygon M 
The area of L =(48)’= (АВ)? а) * 
` The areaofM \АВС/ (всу 


» the polygon N ~ the polygon M 


2 С в 
Тһе areaofN _/ AC )- (AC) Q) 
` The areaofM ^ BC / = (gc 2 
A . . TheareaofL , theareaofN _ (AB) (АС)? 
йаш and ess. Тһе агеаоҒМ + the areaofM ^ (вс)? Ы (BC? 
. TheareaofL--theareaofN _ (АВ)? + (AC? Е (вс)? = 1 "Pythagoras" 
U The area of M Е (BC? = Bo ^ g 
-. The area of L + the area of N = the area of M (Q.E.D.) 


ABCD ; ABCD are two similar polygons » their diagonals intersect at M , N respectively. 
a (the polygon ABCD) _ (BM) 


Prove that : T E STAT 

a (the polygon ABCD) (BN) 

— S 
77 The two polygons are similar A 
À 
«<. A ABC ~ A ABC and we deduce that : m (Z 1) = m (4 2) p | 
» A ABD ~ A ABD and we deduce that : m (Z 3) = m (Z 4) K, 
NS c e 
<. A ABM ~ AABN х В 
БЕМ. 
"BN AB 
2 2 

. а (ће polygon ABCD) = (AB) (BM) (Q.ED) 


` a (the polygon ABCD) (AB) (BN) 


TRY TO SOLVE 


ABCD ;ABCD are two similar polygons » X is the midpoint of BC > Y is the midpoint of BC 


Prove that ; 3 (the polygon ABCD) _ (XD) 
a (the polygon ABCD) (YD? 


Lesson Four 


a In the opposite figure : 


АВ › CD are two intersecting chords at H 

We notice that : A HAC ~ A HDB 

because : m (Z АНС) = m (Z DHB) (V.O.A) 

‚т (Z A) =m (Z D) (two inscribed angles subtended by the same arc CB) 


From similarity , we deduce that : НА _HC 
is 


7. HA x HB = HC x HD | 


E] In the opposite figure : 


ABCD is a cyclic quadrilateral » AB N CD = {H} 
We notice that : A HAC ~ A HDB 


because : m (Z HAC) = m (Z HDB) (properties of cyclic quadrilateral) 
› Z His a common angle. 


> From similarity , we deduce that : ( HA _ HC 


|HD HB <. HA x HB = HC x HD 


HB 
r If the two lines containing the 
two chords AB » CD of a circle 
intersect at the point E 
» then EA x EB = EC x ED 


— Lesson Four | 


— — ——JAUmp. ——- —— 
AB and CD are two intersecting chords at H in a circle. If AH = 3 cm. НВ 22cm. » 
CD = 5.5 cm. » calculate the length of each of : CH.HD 


—— "Jil — — — 


Let CH = X cm. 
2 HD = (5.5 - X) cm. 


‚+ AB , CD are two intersecting chords at H 

2. 3x2=X(55-X) 
< 2X°-11 X+12=0 
х= o x24 


7 HA x HB = HC x HD 
6=55X-X* 

1. @Х-3)(Х-4)=0 

>. СН =4ст. Нр = 1.5 ст. 


TRY TO SOLVE 


D 
BSH NA 


2 
(The req.) 


In the opposite figure : 
ABN CD ={H} 
»AH =3 cm. »HB=8cm. 


»CH = (X + 1)ст., HD = (X- 1) ст. 


Find the value of : X 


In the opposite figure : 
ABM CD = {н} , HB=2cm. 


= gi HD. 1 
›АВ =7 cm. sif zs 2 


Find the length of : HC 


ый)... di 


"Hc^2 
>% ABOCD- {н} 
okx2k=2x9=18.2K=18 
aK =9 

4 HC=2x3=6cm. 


x Solution , 
-HD-k » HC=2k wherek #0 


- HD x HC = НВ x HA 


7 k=3 or -3 (refused) 


(The req.) 


141 


UNIT 


3 


(TRY TO SOLVE 
In the opposite figure : 
YX ZL ={M} ;MX-4cm. 
ML=5 cm. »LZ=7cm. 
Find the length of : XY 


Remark 
In the opposite figure : D 
ABisa tangent to the circle at B 
We notice that : A ABC — А АРВ 
This is because : m (Z ABC) = m (4 D) 
(tangency and inscribed angles subtended by BC) B 


> 


> Z Ais а common angle 


From similarity we deduce that : 
AB АС Remember that ) 


Ар BE AB is a mean proportion 
~. (AB)? = AC x AD of AC AD 


[| corottary 14 


If E is a point outside the circle » EA isa tangent 


to the circle at A » EC intersects it at D » C » then 


(EA)! = ED x EC 


M is a point outside the circle » MCisa tangent to the circle at C » MA is a secant intersects 
itat A and B » where MA > MB If MC = 10 cm. » AB = 15 cm. 
Find the length of : MB 
—— — Saiiéien) — — — 
Let MB = X cm. ^ МА = (Х+ 15) cm. 
>: MC is a tangent to the circle » MA is a secant to it 
2 (MC)? = MB x MA 


Lesson Four | 


С, 
^ (10)? =X (X + 15) os 
2 “7 
1 X?415.X-100=0 


B 
^ (X—5) (x +20) =0 NN 
nX-5 


> MB=5cm. (The req.) 


TRY TO SOLVE 
In the opposite figure : 
AD is a secant to the circle at C>D 


»ABisa tangent to the circle at B 
Find the length of : CD 


If the two lines containing the two segments AB and CD intersect at the point E 
(А,В,С s D and Е are distinct points) and EA x EB = EC x ED 5 

then the points A ; B , C and D lie on a circle. 
Ш the opposite figures : 

If EA x EB = EC x ED 

»then the points A B ; Cand D 

lie on the same circle. 


Example| 4 
—————— ud — 
ABC is a triangle in which : AC 29 cm. ; BC = 12cm. Let DC AC » where AD 2 5 cm. 


с ВЕ _ 
Let EC BC » where gc =3 


Prove that : The figure ABED is a cyclic quadrilateral. 


— S 
> CD=AC-AD=9-5=4cm. 


7 СО хСА=4х9=36 Pa 
2° BE=3 CE -. BC=4CE € B B 


-CE-lpgc-l c 
&©В= 4 BCz 4 х12=3ст. 


^ СЕхСВ =3 x 12=36 7 CD x CA=CE x CB 
7. The figure ABED is a cyclic quadrilateral. 


UNIT 


3 


TRY TO SOLVE 


In which of the following figures » do the points A > B „С and D lie on the same circle ? 


Ker 


D 11.8 cm. C32 oe 


Fig. (2) 


Fig. (4) 


If (EAY = EB x EC 
sthen EA isa tangent segment to the 


circle which passes througth the points 


AsBandC 


Example| 5 


Two intersecting circles at A and B > let C € BA and CE AB »let CD be a tangent to one of the 
two circles at D and CO intersects the other circle at Н and О such that CO > CH 


Prove that : CD is a tangent to the circle passing through D » H and O 


Solution 


-- CB and CO intersect one of the two circles 

2 CA x CB 2 CH x CO a) 
>~ CDisa tangent to the other circle and CB intersects it. 
2 (Ср) = СА x СВ Q) 
From (1) and (2) » we get : (CD)? = CH x CO 


2. CD is a tangent to the circle passing through D » H and O (Q.E.D.) 


Lesson Four I x 


TRY TO SOLVE 


In the opposite figure : 


ABC is a right-angled triangle at B 
»AB 24cm. BC 23cm. » CD = 1.8 cm. 
Prove that : 


BCisa tangent to the circle passing through the points A » B and D 
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The triangle 


proportionality theorems. 


Unit Lessons 


Parallel lines and proportional parts. 


Lesson 


| Talis theorem. 


Lesson 


Angle bisector and proportional parts. 


Lesson 


Follow : Angle bisector and proportional parts (Converse of 
theorem 3). 


Lesson 


Applications of proportionality in the circle. 


Lesson 


Learning outcomes 


By the end of this unit, the student should be able to : 


* Recognize and prove the theorem "If a line 
is drawn parallel to one side of a triangle 
and intersects the other two sides , then it 
divides them into segments whose lengths 
are proportional" and its corollary and its 
converse. 


* Recognize and prove TALIS' general theorem 
and its special cases. 


* Solve problems and mathematical 
applications on Talis' general theorem and 
Talis' special theorem. 


* Recognize and prove the theorem "The 
bisector of the interior or exterior angle of a 
triangle at any vertex divides the opposite 
base ..." and its converse. 


* Find the length of each of the interior and the 


exterior bisectors of an angle of a triangle. 


* Recognize the fact "The bisectors of angles 


of a triangle are concurrent". 


* Find the power of a point with respect to a 


circle. 


* Deduce the measures of angles resulting 


from the intersection of the chords and the 
tangents in a circle. 


Preface 


Before we study unit 4 (the triangle proportionality theorems) 

It is useful and necessary to review the concepts of proportion and some of its properties 
which will be used in our study in this unit. 
easbscod se of >... are proportional т==г 
easb sc od >... are in continued proportion а=. 


and in this case b is called the middle proportion for a and с » where Ъ2 =ас 
Also »c is called ће middle proportion for b and d where c-bd 


elf i3 = a » where a »c are called the antecedents and b »d are called the consequents » then : 
1 axd=bxe 
Q 2 = 3 (the reciprocal of ratios are equal) 


3 a b ( The antecedent of 1° ratio _ The consequent of 1° ratio ) 
c 4 \ The antecedent of 2" ratio The consequent of 2" ratio 


antecedent + consequent 
ratio = — —— —— — ——— 
consequent consequent 


4 age = ctd == of 15 


antecedent + consequent а antecedent + con: ient 
5 а+ь erd( sequent c үзі ratig = antecedent + consequent (e ond 
a с antecedent antecedent 


of 2^ ratio) 


ratio) 


1-2-0 = = 
Ub f 
> then : 
" sum of antecedents т 
4 2#©#+© +. = one of the ratios ( LLL ——- = one of the ratios) 
b+d+f+... sum of consequent 


ka+me+ne _ f ti 
9 him eut one of the ratios 


> Where k » m » паге non zero real numbers 


Lesson One 


Parallel lines and proportional parts 


[Theorem N TN 


If a line is drawn parallel to one side of a triangle and intersects the other two sides » then it 


divides them into segments whose lengths are proportional. 


» Given | ABC is a triangle ; DE // BC 


AD _ AE 
» R.T.P. DB БС 


»Proof | - DE//BC 


7 ААВС ~ А АРЕ "similarity pos 


> ОЄАВ,ЕЄАС 
^. AB =AD + DB ; AC 2 AE & EC 


(2) 


From (1) › (2) we get ; A2+DB _ AE« EC. 


AD AE 
,AD, DB. AE, EC 
> then : AD AD AE ' AE 
DB EC 
io 
DB. EC 
AD АЕ 


From the properties of the proportion » we get : AD _ AE 


DB c АЕ (QED) 


UNIT 


Remark 


From the previous figure : 


V "Theorem" 


( review the proportion properties ) 


In each of the following figures : DE // BC Find the value of X 


^ (Х+5)ст. „ш 


DEJBG Ар _АЕ 
1 a "DB EC 
552 2 х=16 
DRIG , AB_ AC 27 _ 30 
2 ENBE "DB EC x? 10 
x?=9 1. X=+3 
- DE ., AE. AD 12_Х+5 
3 - DE// BC Be = DB С=З 
2X? 4+5X=36 лх2+5 Х-36=0 
. (X49) (X-4)=0 г. X=—9 (refused) or X=4 
[ TRY TO SOLVE 
Tn each of the following figures : 


DE // BC , find the numerical value of X 


Lesson One | 


If a straight line is drawn outside the triangle ABC parallel to one side of its sides » say BC 
| intersecting AB and AC at D and E respectively › as shown in the figures 5 then ав =AC 


CE 
From the properties of the proportion . | 
» we can deduce that : „АА. a 
AD_AE , AD. AE s 2 
AB АС BD CE É < D é в 


Example| > 


In the opposite figure : 


AD//EB//FC , ACN DF- (G] 
»DEz7 cm. ; EG = 3 ст. 


»GC=6cm. AG = 16cm. 
Find the length of each of : GF and GB 


——Ó 

AD//FC - AG = DG 

16 _ 10 6x10 _ 

"e WB GF- 16 =3.75 cm. 
> BE// AD S-E 

QB. 3 - 23x16. 
16 10 AGB- 10 24.8 cm. (The req.) 
TRY TO SOLVE 

In the opposite figure : 

DE//BC , DCN BE = {A} 

»AE 23cm. 

АВ 26cm. 

and AD = 2 cm. 


Find the length of AC 


UNIT 


of theorem 
If a straight line intersects two sides of a triangle and divides them into segments whose 
lengths are proportional » then it is parallel to the third side of the triangle. 


In the opposite figure : 
— — A 
ABC is a triangle » DE intersects AB at D 
E D 
AC AD _ AE AD +В _ AE+EC 
> AC at E and ов = вс > then AD О AE 
antecedent + consequent _ antecedent + consequent 

(because antecedent e antecedent ) c B 
.AB.AC “LAI 

АР AE 577 2 Ais common. 

~<. A АВС ~ А АРЕ 


-. 4 В = / ADE and they are corresponding angles. 
- DE// BC 


Remark 


If a straight line (say DE) is drawn outside the triangle ABC ; intersecting AB and AC at 
D and E respectively 


andifAD- AB _ »then DE // ВС 
In the opposite figures : 
ш == »then DE // BC 


In the opposite figure : 
It DE// BF ; Ар= 3 DB  AE- 45cm.» РС= l4 cm. 


Prove that : DF // BC 


DE . AD_ AE 3.45 
s's DE// BF - DB” EF "Eis 
5+ ЕЕ=#545 -AF- = .AF.105. 3 
& ER 3 =6cm. Л AF=4.5+6=10.5cm “Fe =a = 4 
. AF. . DE// BO 
“FC = Dp -. DF // BC (Q.E.D.) 
TRY TO SOLVE 
Tn the opposite figure : 


РС ПВЕ = {А} »AD=2cm. ; AE-3cm. 
» AB = 9 cm. and AC = 6 cm. 


Determine whether DE // BC and why ? 


Example | 4 
МАЦА, — — —— 
In the opposite figure : A 
ABCD is a quadrilateral » Y € BD » YX is drawn 
such that YX // DA intersecting ABatX X 
» YZ is drawn such that YZ // DC. intersecting BC atZ 


z 
Prove that : XZ // AC t 
, Solution r 
ж ЖҮЛ AD . ВХ. BY 
In AABD : : XY // AD n BX BY а) 
ут пер +, BZ. BY 
IA BCD: : YZ//CD 2 ВЕ BY 0) 
: = BM BE. 
From (1) » (2) : x. ВА “БС 
^ InAABC: XZ// AC (QED) 
TRY TO SOLVE 
In the opposite figure : __ Тг aon YASA 
ABCD is a quadrilateral , its diagonals AC and BD are drawn D 8 
> XC AB such that AX 23cm. XB - 42cm. , YC AD A 
such that AY = 2.5 cm. » YD 2 3.5 cm. a 
> draw XZ // BC to intersect AC at Z с B 
Prove that : 1 XY // BD 9 YZI/CD 


0:0) Of git Vot - osu, - yalsdl 


Lesson TWO Talis’ theorem 


\2 N 


Given several coplanar parallel lines and two transversals » then the lengths of the 
corresponding segments on the transversals are proportional. 


In the above two figures : 


If Ly // Ly // L3 // Ly and M » M are two transversals then = =2- 
In the following the proof of the theorem 

» Given | L, // L, // L; // L4 and M „М аге two transversals to them 
>R.T.P. | AB: BC: CD- AB : BC: CD 

» Const. | Draw AF // М and intersects L,atE> 

L, at F , BY // М and intersects L, at X > L4 at Y 
»Proof |- AA //EB ; AE // AB 

БД АЕВА іѕа parallelogram » then АЕ = AB 


Similarly: EF = BC »BX=BC , XY - CD 


Lesson Two | 


In AACF : 
- BE // CE . AB. AE 
- BE//CF E EF 


(exchange the means) (1) 


(exchange the means) (2) 


From (1) » (2) we get : 

AB. BC CD 

AB BC CD 

Dx AB:BC:CD=AB: BC: CD (Q.E.D.) 


In the previous figure , notice that : 
AC _ АС АС _ АС BD. BD 
CD OB "своб ° рар 


For example : 

In the opposite figure : 

If AE // BF // CX // DY 

such that AB = 24 cm. ; BC = 16 cm. 
; FX = 20cm. » XY = 35 ст. 


AB. BC. CD 
> then EF “FX T Xy 


> then EF = 2025-59 cm, , CDz 16x35. 


In the opposite figure : 

L, // Lj // L} // Ly and 

M ,М аге two transversals. 

Use the lengths shown to 

calculate the length of each of XY and CD 


x Solution , 
7 Ly / L/L, // Ly and M 5M are two transversals „АВ CD. AC 
Mir 4 ` “XY ZN XZ 
.14. CD 14421 35 oxvoláxs А 
sa a 3 5 1 ХҮ= 35 =12 cm. (First req.) 
»CD= a 2 33. 2.8 cm. (Second req.) 


UNIT 


4 


— CD 


In the opposite figure : 
If AE // BF // CZ // DN 
Find the numerical value of each of X and y 


(lengths are measured in centimetres) 


i AE // BF // CZ // DN and AB , EF are two transversals 


. AB_BC_CD p% 2935 6 

“EF FZ ZN "aeg у S 

2. 8X=6(X+3) 2 8X=6X+18 $2629 

ov бу=8 (2у-5) 2. бу= 16у 40 лу=4 (The req.) 
TRY TO SOLVE 

In the opposite figure : с 

ABC is a triangle » sE 
ae n», 

AC // DE // XY > B3cmxX 0 9em А 


AD 29 cm. › XB 23 cm. » BY 22cm. EY = 4 cm. 
Find : CE and DX 


D Two special cases 


4 If the two lines M and M intersect at 


the point A and BB // CC 
AB _ AB 
jen = Б 


and conversely if AB. AB > then ВВ // СС 
АС АС 


Q Talis’ special theorem : 
If the lengths of the segments on the transversal are equal ; then the lengths 


of the segments on any other transversal will be also equal. M M 

In the opposite figure : La gh A 
If L, // Ly // L; I L4» MER B 
M and M are two transversals to them Load c 
and if AB = BC =CD > then AB = BC = CD L, 2D. р 


Lesson Two | 


— mp 


Ш the opposite figure : 
AD // BE // FC and AC , DF are two 


transversals intersecting at G 


Use the shown lengths to calculate 
the length of each of СЕ,СА 


AD // BE// FC and АС , DF are two transversals intersecting at С 


GF GE GD .GF. 3 _ 10 
"GC GB GA "6 24 GA 
& GF= oe =75сш. (First req.) СА = URS =8cm. (Second req.) 


Example | 4. 
| — — — — 
Ш the opposite figure : 
AD // BE // CF » DE = EF = FM ; find the value of each of X and y 


(lengths are measured in centimetres) 


A 
М суу Coca P (x22) 


— —— ll! 


у AD//BE//CF,DE-EF-FM | .AB-BC-CM — 4.X/-2-X44 
1 X?-X-6=0 1 (X+2)(X-3)=0 +. X=-2orx=3 
ла Х=-2: +, BC=2cm. satX=3: -. BC=7 cm. 
> BC=CM 2. at BC=2cm.: &2у-2=2.у=2 
sat BC=7cm.: ».2y-2=7 лу=4.5 (Тһе гед.) 
TRY TO SOLVE 
In the opposite figure : 
NEN: A 
If XK = 6 cm. ш 
: == NEM. B 
Find : The length of YK 2 
Lng! c 
iyat D 


Lesson Three Angle bisector and proportional parts 


Мз ч 


The bisector of the interior or exterior angle of a triangle at any vertex divides the opposite 
base of the triangle internally or externally into two parts » the ratio of their lengths is equal 
to the ratio of the lengths of the other two sides of the triangle. 


Figure (1) Figure (2) 
» Given | ABC is a triangle » AD bisects Z BAC internally in figure (1) 
and externally in figure (2) 


»R.T.P. | BD AB 


» Const. | Draw CE // AD and intersects BA at E 


» Proof | ·- AD bisects Z BAC м4&1=/2 
‚т CE// AD 
2. 4 1 = £ 4 (alternate angles) „ 2 З= Z 2 (corresponding angles) 
эт 41=#/2 n L3=L4 - AESAC (1) 
-CEAD . BD АВ ә 
> CE// AD ТТС AE (2) 


From (1) > (2) : 2 Bp = M8 (QED) 
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— Cuu, 
ABC is a triangle in which AB =4 cm. ; BC 2 5 cm. , CA =6 cm. » draw AD to bisect the 
angle A and intersects BC at D 
Find the length of each of : BD , DC 


Solution 
- ADbi . BD_BA 
- AD bisects Z A ^ DC^AC 
.BD.4.2 ..BD .2 
"pc 6 3 "S-BD 3 
<. 3 BD = 10-2 BD 25 Вр= 10 
-. ВО =2 ст. » 0С =5-2= 3 ст. (Тһе гед.) 


Example| 2 
Фама dF 7— — — — — — 
ABC is a triangle in which AB = 6 cm. » BC = 5 cm. › СА - 9 cm. > draw AE to bisect the 
exterior angle / A and intersects BC at E 


Find the length of each of : BE , EC 


— — s 
^ AB « AC , AE bisects the exterior angle at A 
-ECCB.EEBC ,BE. BA .BE.6.2 
- ЕЄСВ ,EÉBC C AC -50795 
x BB. „0 3 = 
"STBE^ 5 <. 3BE=10+2BE 
7 ВЕ = 10 cm. ; EC 2 10+ 5 = 15 ст. (The req.) 


— «€mmp. 


ABC is a triangle » X is the midpoint of BC » XD bisects Z AXB and intersects AB at D › 
XE bisects Z АХС and intersects AC at E. Prove that : DE ВС 


=== vSolution , A 

In AAXB : с> XD bisects Z AXB 

. AD_ AX (1) 

"DB XB " в 
ái :** XE bi ‚‚ AE _ AX 

>in AAXC: * XE bisects / AXC -ECT XC (2) 

From (1) » (2) and noticing that : XB = XC & X a 
ADAE ^. In A ABC: DE // BC (QED) 


"DB EC 


UNIT 


4 


In the opposite figure : A 
ABC is a triangle » AD bisects Z A and intersects BC at D » where 


BD = 12 cm. ; DC = 18cm. » if the perimeter of A ABC = 80 cm. 


Find the length of each of : AC » AB C їс D 12cm, B 


.- AD bi . AB. 
In AABC: - AD bisects Z А MAC 3 
» 7 the perimeter of A ABC = 80 cm. » BC = 12 + 18 = 30 cm. 
г. AB + AC = 80 – 30 = 50 cm. 


. АВ+АС_2+3 3 Ч 
rei a 5 Am = v (from the properties of the proportion) 


.50.5 ле 3х50 
Sexe 3 ЛАС = 5 = 30 ст. 


2 AB = 50 – 30 = 20 ст. (The req.) 


TRY TO SOLVE 


In the opposite figure : 
ABCD is a quadrilateral in which : AB = 8 cm. 
„АР = 12 cm. » AE bisects Z А and intersects BDatE 


EF // BC and intersects DC at F »if DF = 6 cm. > , b 
then find the length of : DC € 


Important Remarks 


yom. 


о 


m бот. 


i.e. | The interior and exterior bisectors for any angle in the triangle are perpendicular 
[T In the opposite figure : 
If AD » АЕ are the bisectors of the angle A and 


the exterior angle of А ABC at A respectively 
BD _ AB , BE _ AB . BD _ BE 
DG AC EG AC ^ DEG, EC 
+. The base BC is divided internally at D » externally at E by the same ratio (AB : AC) 


» then E CI B 


and we notice that : the two bisectors АР and AE are perpendicular. 


i.e.| m (4 DAE) = 90° 
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(2) If AD bisects / BAC and intersects BC at D » then D takes one of the following : 
A 


| А 
| | 
é —D B 5 p ы | c H з 
If AB>AC If AB- AC | IfAB<AC 
»then BD > DC s then BD = DC | sthen BD« DC 
i.e. |. D is nearer to | Le. L Disequidistant | i.e. | D is nearer to 
C than to B i from each of B and C | B than to C 


Blt AE bisects the exterior angle of A ABC at A » where E BC ; then E takes one 
of the following cases : 


(DIfAB > AC > then BE» EC. i.e. EC BC 


(2) If AB 2 AC > then AE // BC 


i.e. | the exterior bisector of the vertex of 
isosceles triangle is paralleling to the base. 


(S) If AB «AC > then BE<EC i.e. ЕЄСВ 


— ———AÁÓHBD.—— — 
ABC is a triangle in which AB = 8 cm. ; AC = 6 cm. › BC =7 cm. › draw AD to bisect 
Z A and intersect BC at D › draw AE to bisect the exterior angle A and intersect BC atE 
Find the length of : DE 


SIER 


In AABC: 
— ===, МА 
7 AD bisects Z A » AE bisects ће exterior angle A IR 
. BD _ ВЕ _ BA BD .BE.8 4 E CD B 
ФС CE AC "p»pc^cg^ 673 M m 
—— = == (from the properties of the proportion) 
BC.7 ёш 2, ~ DC= 
D6^3 ^ 5673 7 DC=3 ст. 


(N20) лад o-o- yalsel) |161 


From (1) : 7 BE - + ug = =з (from the properties of the proportion) 
BC „1 ЕИБ 
CE 3 “CE 3 
-. CE=21 cm. -. DEZ DC +СЕ=3 + 21 224 cm. (The req.) 
TRY TO SOLVE 
Tn the opposite figure : A 
— — * Z 
i AY bisects AN T 
AX bisects / ВАС » AY bisects 2 CAE ON 
AB 27 cm. » AC 23cm. ¿BC - 5cm. Y C X В 


Find the length of : XY 


N Finding the lengths of the interior and the exterior bisectors of an angle of a triangle 


—z 


» then AD =ABxAC- BD x DC 


»Given | ABCisatriangle » AD bisects / BAC internally 
» ADM BC={D} 


» R.T.P. | AD=)ABxAC-BDxDC 


» Const. | Draw a circle passing through the vertices of A ABC 
and intersecting АР at E » draw BE 


» Proof -~ m(Z CAD) = m (Z EAB) (given) 
;m(ZE)2m(Z C) (inscribed angles subtended by AB) 


à = AC _ AD 
2 AACD AAEB > then = АВ 


`. AD x AE=AB x AC 


Е Remember that 
-. AD x (AD + DE) = AB x AC 


ADxDE-BD 
2 (AD)? = AB x AC- AD x DE a О 


2 (AD? = AB x AC - BD x DC 
2 AD=AB x AC- BDx DC (Q.E.D) 
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Example| 6 
SS so HABEN -— 
ABC is a triangle in which : AB = 15 cm. AC =9 cm. » AD bisects / BAC and intersects BC 
at D sif DC=6cm. 


Find the length of : AD 


~S " 
-АБы , В BA v, 
- AD bisects Z BAC -DCT CA £ <I 
. BD. 15 „уй об... 
SESS 7 Вр= 0 = 10 cm. Cop b 
< ADZAABxAC-BDxDC -415x9-10x6 2475 = 51/3 cm. (The req.) 
Remark 
In the opposite figure : A 
If AE bisects / BAC externally and intersects BC at E А * 
»then AE =/BExEC-ABxAC É С B 


— — Ce 


In the opposite figure : 

АВС is a triangle in which AB = 8 cm. 

» BC «7 em. , AC - 6cm. › AD bisects Z A externally. 
Find the value of each of : X » y 


— s 
т .BD. BA. 8, 4 
= AD bisects Z A externally “Ср АС $73 
J4yt*2.4 у+9 _4 
`су+2 3 Uyse2 3 
“3y+27=4y+8 2 у=19 


-. DC 221 cm. , BD =28 cm. 
> © AD=]BDxCD-BAxAC -'[28x21-8x6 =1540 = 6115 ст. 
MAX 615 (Тһе гед.) 


TRY TO SOLVE 


ABC is a triangle in which : AB = 27 cm. › AC = 15 cm. » draw AD to bisect Z A and 
intersect BC at D , if BD = 18 cm. 
Find the length of : AD 


TUI 


Follow : Angle bisector and proportional 
parts (Converse of theorem 3) 


Lesson Four 


of theorem NS N 


In the opposite two figures : 
such thal: PD RS 


then AD bisects Z BAC Fig. (1) 


e If D EBC »DEBC (ig. 2) 

BD _ BA 

DC AC 

, then AD bisects the exterior angle of A ABC at A 


such that : 


Fig. (2) 


— CD 
In the opposite figure : хаб. 
ABCD is a quadrilateral in which АВ = 7.5 cm. 
;BC 25cm. CD-4cm. » AD = бст. 
, DE bisects Z ADC and intersects AC atE 
Prove that : BE bisects Z ABC tan 


Sem, 
529 


ААВС: BE bisects Z ABC (QED) 


(ie 
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—————eump 


ABC is an isosceles triangle in which AB = AC , D EBC » where BC = CD ; draw the 
bisector of the angle ABC to intersect AC at E , draw EF // BC and intersects AD at F 
Prove that : CF bisects / ACD 


————@шз ә ——— , 

InAABC: : BE bisects Z ABC 
., AE _ AB = = i 
"ECT BC »but AB = АС ,ВС= CD (given) E 
„АЕ | AC @) 
ЖС СБ D С B 
InAACD: | 
-EF/CD АЕ АЕ 2 
> EF/CD -EC Bp (2) 

‚ AE AC 
From (1) »(2): . ер, 
~<- In A ACD : CF bisects Z ACD (QED) 
In the opposite figure : 


ABC is a right-angled triangle at A » AD LBC 
АВ - 6cm. ,AC=8 cm. »AE=22 cm. 
Prove that : CE bisects Z ACD 


— aa 

77 A ABC is right-angled at A -- (BC)? = (АВ)? + (AC)? = 36 + 64 = 100 
^. BC = 10 cm. 
> AD.L BC ^ ADAC ~ AABC 

Beate SPEI DC=64cm 
> АРВА ~ ДАВС DAD 

5-2 “AD=480m, 2 DE=48-22=22 om 
AC 8 5 АЕ 22 5, 
'"CD^64^ 4 ED 22 = 4 

АС _ АЕ 


2 CE bisects Z ACD (QED) 


UNIT 


TRY TO SOLVE 


ABCD is a quadrilateral in which AB = 20 cm. » AD = 6 cm. » DC = 9 cm. ,ECAB 
such that AE = 8 cm. » draw EX // BC to intersect AC at X 


Prove that : DX bisects / ADC 


Fact 


| The bisectors of angles of a triangle are concurrent. 


In the opposite figure : А 
АМ ; BM and CM are concurrent 


atthe point M 


In the opposite figure : 

ABC is a triangle in which AB = 6 cm. › AC = 4 cm. 

, BC - 8 cm. » BM bisects Z АВС, AM bisects / ВАС 
Find the length of : AD Р ien ы 


«бзэ, 
АМ bisects / BAC » BM bisects Z ABC 
г. Mis ће point of concurrence of ће bisectors of angles of A ABC 
2 CM bisects Z ACB 


TRY TO SOLVE 


In the opposite figure : 


ABC is a triangle in which AB = 5 cm. 
,АС=52 cm. » BC 2 6 cm. 
‚ AD bisects / BAC » CE bisects Z ACB 


Find the length of : AF 


the circle 


Power of the point A with respect to the circle M in which the length of its radius is r » is 
the real number Pu (A) where P, (A) = (AM)? -r° 


For example : 


In the opposite figure : 


If A is a point outside „ст. 

е Tom, 
the circle M whose radius length equals 5 cm. "ur m 
» where MA =7 cm. 


> then P, (A) = 72-5? 2 24 
í Note Q 


| We can determine the position of point A with respect to the circle M if : | 
* Py (А) 20 » then A lies outside the circle. 
| * Py (A) 20 »then А lies on the circle. | 


[Ж Py (A) <0 s then A lies inside the circle. 


— emm 
If M is a circle of diameter length 12 cm. ;A isa point lies on its plane » determine the 
position of point A with respect to the circle M in each of the following cases , then calculate 
its distance from the centre of the circle : 


1 P4(A) = 13 2 Py, (A) = Zero 3 Py (A) =-11 
[167] 


UNIT 


4 


+: Length of circle diameter = 12 ст. ~. r-6cm. 
AÌ ~- Py (A)=13> 0 ~. A lies outside the circle 
эст Ру (А) = (МАЎ - 7. 13 2 (МА)?—36 
-. MA=7 cm. 

Q с> Py (A) = Zero 2. A lies on the circle 
3. Py (A= -11«0 ~. A lies inside the circle 
»vPQ)2(MAP- P ^. -11 = (MAY - 36 

7 MA=Scm. 


TRY TO SOLVE 


-. МА = бст. 


Determine the position of each of ће points A › В and C with respect to the circle M 


whose radius length is 5 cm. if : 


1P400211 2 Py, (B) = Zero 


Then calculate the distance of each point from the circle centre M 


Note 


3 Py, (C)=-16 


If the point A lies outside the circle M 
»then Py (A) = (AM - ? 


= (АМ) (АМ +1) E в А 
= AB x AC = (АР)? 
2. length of the tangent drawn from A to circle M =\ РМ(А) 
> 


For example : In the opposite figure : 
If point A lies outside the circle M whose 

radius length is 6 cm. » ADisa tangent to the circle at D 
If AB = 4 cm. » we can find Py (A) 

with one of the following methods : 
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* Using the definition : Py, (A) = (АМ)? — ? = (10)? — (6)? = 64 


* Using the previous note : Py (A) =AB x AC =4 x 16 = 64 
From the previous » we can get : AD where AD = РМА) = "Em =8cm. 


Notice that Bw 

In the opposite figure : 

If point A lies outside the circle » AC intersects the circle at B , C 
»then Ру (A) 2 AB x AC 


And this can be concluded from the previous note » where : 
Py (А) = (Ар)? » where AD is a tangent to the circle M at D 


>. (AD? 2 AB x AC 7 Ру (A) = AB x AC 


Note 


If point A lies inside the circle M , ћеп : 
Py (А) = (АМ)? - i? 

= (AM - r) (AM +r) 

=—(r—AM) (АМ *r) 2 - AB x AC 


For example : In the opposite figure : 


TR 
If point A lies inside the circle M whose radius length is 7 cm. с ade B 
and lies at a distance of 4 cm. from the circle centre "we. 
»then Py (A) =-АВ x AC 2 3x 11 2-33 
E 
e 


Notice that A 


In the opposite figure : 
If BC is a chord in the circle M , AC BC 
» ћеп Py (A) =—AB x AC 


(YET) Y ogg \/ сАШ - obal - wall 


UNIT 


4 


And this could be concluded from the previous note as follows : 


Ру (A) =-АР x AE (where DEisa diameter) 
‚г. AD x AE=AB x AC Ру (A) = -AB x AC 
Summary of the previous as follows : 


| ТЕА lies inside circle M » then : 
P 
в \ 
Py, (A)=AB x АС=АВ х АС =(AD) | Py (A) =-АВ x AC =-АВ x AC 


Example | 2 


A circle of centre M and its radius length is 3 cm. » A is a point at a distance of 7 cm. 


If A lies outside circle M » then : 


from its centre » from А а straight line is drawn to intersect the circle at C » D » where C EAD 


sif СА = 5 cm. » calculate the length of the chord CD 


Solution 
+ Ру (A) = (AM! -1°=49-9=40 SER 
э Py(A)=AC x AD 
7.402 5 x AD сасы 
2 Ар = 8 ст. 
2. СО =Ар-АС=8-5 = 3 ст. (The req.) 


Example| 3 


A circle M of radius length 7 cm. » A isa point at a distance of 5 cm. from its centre. 


The chord BC passes through point A » where AB = 3 AC 
Calculate : 4 The length of the chord BC 


Q The distance between ВС and the centre of the circle. 
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Satin) 
© Ру (A) = (AM)? - i? = 25 — 49 2 24 


c 
1 Pu (А) =-АВ x AC 7 —24=-АВ x AC 
<. 24=AB x AC a 
s% AB=3 AC 7 24=3 AC x AC 
1 8= (AC? - AC 2182 242 cm. 
+ AB=3AC г. AB 2 612 em. 
2 ВС= AC - AB = 8/2 cm. (First req.) 
» let the distance between the chord BC and the centre of the circle be MD 
» where MD L BC 
‚> MDLBC г. Dis the midpoint of BC 
2 Pu (D) = (DM) - i? Z- BD x DC 2 (DM? -49- 442 x 442 
Pa (DM) = 17 7 DM ={ї7= 4.1 cm. (Second req.) 
(TRY TO SOLVE 
The circle M has radius length 20 cm. » A isa point at a distance 16 cm. b 


from the centre of the circle 5 the chord BC is drawn where A C BC »AB=2AC 
Calculate: 1 The length of the chord BC 


9 The distance between the chord BC and the centre of the circle. 


Important Note 


The set of points which have the same power with respect to two distinct circles is 
called the principle axis of the two circles. 


If Pu (A) = Py (A) » then A lies on the principle axis of the two circles M and N 


UNIT 


4 


For example : 
If Py (A) = Py (A) > Рм (B) = Py (B) 


»then AB is the principle axis of the two circles M and N 


Two circles M and N are intersecting at A and B » С ЄВА C EBA » draw CD to intersect 
the circle M at D and E » where CD = 9 cm. ; DE =7 cm. » draw CF to touch 
the circle N at F 


4 Prove that : C lies on the principle axis of the two circles M and N 


9 If AB = 10 cm. » find the length of each of : АС,СЕ 


Solution 
- A lies on the circle M › А lies on the circle N 


^ Py (A) = Py (A) = zero » 


Similarly : Py, (B) = Py (B) = zero 


~. AB is the principle axis for the two circles M and N 
> CEAB 

2. C lies on the principle axis of ће two circles M and N (First req.) 
эс Py (С) = CD x CE=9 x 16 = 144 


» Py (C)=CAx CB 2 144=СА (СА + 10) 
2 144 = (CA) + 10 СА 2. (СА)? + 10 СА-144=0 
~. (СА – 8) (СА + 18) 20 2 CA=8 cm. 


‚2 C lies on the principle axis of the two circles M and N 
^ Py (©) = Py (C) > Py (С) = (CF? 


& (СЕ)? = 144 г. CF=12.cm (Second req.) 
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N Secant , tangent and measures of angles 


1 The measure of an angle formed by two chords that intersect inside a circle 


equal to half the sum of the measures of the intercepted arcs. 
In the opposite figure : 
AB » CD are two secants to the circle ; where А, 


ABN CD = {8} > then 


| m(ZAEC)= Lm (AC) +m ($D)] 8 

| For example Itm (AG) =50° »m (BD) = 170° 

Š m (4 AEC) = 1(50* + 170°) = 110° 

2 The measure of an angle formed by two secants drawn from a point outside a circle | 

is equal to half the positive difference of the measures of the intercepted arcs. 
In the opposite figure : c 
AB ‚Ср are two secants to the circle „ where D 
ABNCD= {E} > then 
m (4 E) = m (АС) - m (ВБ)] 

| For example If m (AC) = 120° „т (BD) = 50° 

: ^ m (Z E)= [120° — 50°] = 35° 


UNIT 


4 


In each of the following figures » find the value of X: 


4 x= 4 (40° + 100°) = 70° 
Q +: The measure of the circle = 360° , m (AC) + m (DB) = 70° + 140° = 210° 


<. m (KB) + m (BC) = 360° – 210° = 150° v X= х150° = 75° 
3 v4 (+ 80°) = 110° 1. X+ 80° = 220° z. X= 140° 
4x- lase — 50°) = 40° 
5:7 i (Х- 55°) = 42° 2 X- 55° = 84° г. X= 139° 
6—1 (150°- x) =35° 2 150° — Х = 70° .Х=80° 


TRY TO SOLVE 


Find the value of X in each of the following : 
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Lo 


The measure of an angle formed by a secant and a tangent or two tangents drawn from 


à point outside a circle is equal to half the positive difference of the measures of the 
intercepted arcs. 


ШЕШ intersection of a secant and a tangent toa circle 


> saven] 


ABisa tangent to the circle M at B ; AD f the circle M = {cD} 
>R.T.P. | mA) = [т (8D) - m (C)] 
» Const. | Draw BC ; BD 


»Proof | - / BCD is an exterior angle of A ABC 


<- m (4 BCD)2 m (Z A) + m (/ ABC) 
^ m (4 A)=m (Z BCD)- m (Z ABC) 
>“ 2 BCD is an inscribed angle. 

"m (4 BCD) = 4m (ÉD) 

> Z ABC is a tangency angle. 

"m (Z ABO) = 4m (BC) 


^m A) e 4m (BD)- 4m (ВС) 


= Mn 5 (BD)-m(BC)] 


(Q.E.D.) 
ER Intersection of two tangents to a circle 
» Given | AB , AC are two tangents to the circle M at B and C 
> RIP. | n(2 A) = 1m (BX) -m (ВС)] 


» Const. | Draw BC 


> Proof | -- / BCD is an exterior angle of A ABC 


^ m(Z BCD)=m(Z A) +m (4 B) 
^ m(ZA)2m(Z BCD)- m(Z B) 
>“ 4 BCD is a tangency angle. 


1х 
<- m (4 BCD) = zm (BXC) 


577 2 В isa tangency angle. <. m (4 В) = im (ВС) 


^m Ау= 4m (ВХ©)- Та (80) 


= l[m (8x6) - m ($6)] 


(Q.E.D.) 


UNIT 


4 


In the opposite figure : 

If AB is a tangent to the circle M at B ;m(Z A) = 30° 
FAM is a secant to the circle at C and D »m (BD) =3 X° 
Find the value of : X 


Solutio 
+: AB is a tangent to the circle M ‚ AD is a secant to it. 


s m GLA) 4[m (ЁБ)—т(ВС)] = 4 [m (BD) -m (В©)] = 30° 
z. m (BD) - m (BC) = 60° (1) 
$t CD is a diameter in the circle M уш (BD) +m (BC) = 180° (2) 


‘Adding (1) » (2) we get that : 2m (BD) = 240° 
~. m (BD) = 120° 
,vm(ÉB)-3x* -.3X'-120» :Х=40° (The req.) 


[Example 7) 


In the opposite figure : 

ТАВ апа AC are two tangents to the circle M at B > C 
respectively » m (4 A) = y (зх+10ў 
‚т (SC) minor = 140° » m (SC) major = (3 X+ 10) 

Find the values of : X and y 


Solution 


+: The measure of the circle = 360° 

m (BC) minor+m (BC) major = 360° 

1. 140° + (3 X+ 10) = 360° 2.3 X° + 150° = 360° 
2.3 X° =210° a 

2 m (8C) major = (3 x 70° + 10°) = 220° 

are АВ and АС are two tangents to circle M 

1 m(ZA)= Ца (BC) major -m (BC) minor] 


лу = 5 [220° — 140°] = 40° 7 y=40 (The req.) 
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TRY TO SOLVE 


Using the givens in the pr find the value of the symbol used i in measurement : 


rre) y лд o -okk - walsd] [177 
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3 Similarity. 
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4 The triangle proportionality 
theorems. 


UNIT 
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UNIT 


Algebra, relations and functions. 


Trigonometry. 


Algebra, relations 


and functions. 


* Pre-requirements on unit one. 


8 
5 An introduction in complex numbers. 
a 
E] 
E | Determining the types of roots of a quadratic equation. 
mss 
| 
3 | Relation between the two roots of the second degree 
hi | equation and the coefficients of its terms. 
$ 
5 Forming the quadratic equation whose two roots are known. 
ш 
8 
5 Sign of a function. 
d 
8 гъ | 
5 Quadratic inequalities іп one variable. 
E 
hi | 


At the end of the unit: Life applications on unit one. 


Pre-requirements on unit one 


Ш From the school book 


| First N Multiple choice questions 


Choose the right answer from those given : 


( 1 ) The solution set of the equation : x?-|20inRis ---...---- 


(а) @ (b)1 (c) +1 (à 15-1] 
( 2 ) The solution set of the equation : X?-6X49-20inRis —— 
@){-3} ©) {3} © (d) {9} 
( 3 ) The solution set of ће equation : X?-xz0inRis--—-— 
@ {1-1} 0) {0} (©) {0,1} (OA 
( 4 ) The solution set of the equation : X?+3 X=0in R" is e 
@ {0-3} д (c) 0 +3) @{-3} 
( 5 ) The number of roots of the equation : X?+9=0in Ris —— 
(a)2 (b) 1 (c)3 (d) zero 


( 6 ) The necessary condition which makes the equation a X 2 +ъХ+с=0 quadratic 


(а)а>0 (b)a<0 (с)а+0 (0) а+0 +0 

( 7 ) If one of the roots of ће equation : X? — 16 =0 is 4 » then the other root is -------- 
(9-4 (b)4 (c) 8 (d) zero 

(8 ) If X = 3 is a root of the equation : Х?+тХ=3 s then m = v 
(а)-1 (b) -2 (c) 2 (d) 1 


(Cie) efus V (мәш) әш ац wal] | 9 | 
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(9)ҤХ=-1 is one of the roots of ће едианоп:Х?+КХ-б=2К+4 s then k = +--+ 
(а) 5 (5-3 ()7 (d)-6 
(10) If X = 4 is one of the roots of the equation : X? + m Х= 4 sthen - 


(a)m=-3 (b) m is an even number 
(c) (1 — m) is a perfect square (d) (a) » (c) are both right 

(11) The common root of the two quadratic equations : X 2.3 X42-20 and 
2x!-5X4220is = 


(a) X=2 (b) X=1 (с)х=-2 @х= 1. 
(12) If f (X) = X? +b X+ c and X= 2 is a root of the equation : f (X) 20 » 

then f (2) =- 

(а) 2 (b -2 (c)4 (d) zero 
(13) If (y - 4? = 36 > у<0,фћепу+4= ee 

(9-2 (02 (c) 10 (d) 14 


(14) If the curve of the quadratic function f cuts the X-axis at the two points (2 »0) » (-3 $0) 
»then the solution set of f (X) 20 in Ris - . 
(a) {2,0} (5) {-3 50} (с) {-3 52} (4) {2 ,-3)} 

(15) If the curve : y = X (a — X) » which of the following statements could be right ? 


@ The curve intersects the X-axis at the two points (0 » 0) » (a »0) 
2 
: a а 

@The curve vertex is ( 3 =) 
(3) The axis of symmetry of the curve is: X=a 
(а) QD »@ only. (b) D » G only. 
(с) Q » Q only. (d) АП the previous. 

(16) A rectangular piece of land whose dimensions are 6 » 9 metres. It's needed to double its 
area by increasing each dimension by the same length » then the increased 


length = +--+ m. 
ч Ее € (d)9 
(17) In the opposite figure : 


The solution set of the equaiton f (X) = 0 in R 


"m 
(a) {3 »- 1} (b) [2 +8] 
(9o (d) {0} 


Pre-requirements E) 


(18) In the opposite figure : 
The S.S. of the equation f (X)=0inR 


ijs e 


(а) {0-4} (b) {620} 
(09 (à) {-2} 
(19) In the opposite figure : 


The S.S. of the equation f (X) 2 0 іп 

КҮҮС 

(a) {-3 +1} (b) {-1 53} 
€ [-1 3] «5 [-3 51] 


(20) The opposite figure represents the curve 
у=аХ?+ЬХ+с 


which of the following is true ? 


(2a»05c»0 (b а>0 ,с<0 
(с)а<0 ›с>0 (9) а<0 ,с<0 
(21) In the opposite figure : " 
If the volume of the cuboid = 40 cm? P 
then X = --------- cm. 49% 
(а) 7 (b) 6 (X+ 1)cm. 
(с) 5 (d)4 
(22) In the opposite figure : 
2 
If the area of the rectangle = 78 ст: Е 
s then the perimeter of the rectangle = ·---------- cm. | 
(а) 78 (b) 58 үст. 
(с) 38 (d) 19 


1 


ü Find in R the solution set of each of the following equations by using the general 
formula approximating the result to the nearest tenth : 


(1) х2-6х+1=0 (2) х2+3Х+5=0 

(3)£202X?«3X-420 (4)£23X?-65-20 
5 _ 3 2 _ 

(5) х--=3 (Oa tea? 


a Find in R the solution set of each of the following equations algebraically » then check 


the answer graphically : 

(1)x?-2x-420 (Hint : draw graphically in the interval [- 2 , 4]) 
(2)3х-х2+2=0 (Hint : draw graphically in the interval [- 1 , 4]) 
(3) х2+3=0 (Hint : draw graphically in the interval [- 3 , 3]) 


(4)-2х2-4Х+1=0 


CA If the sum of the whole consecutive numbers (1 + 2+ 3 + ... + n) is given by the relation 
S= » (1 + n) » how many whole consecutive numbers starting from the number 1 and their 


sum equals : 


(1)78 (2)171 (3)253 (4) 465 


Find the value of a which makes X = 2 is one of the roots of the equation : 
x?-2ax42(a2-6)-0 «145or1-Y5 » 


IffO9sax?«bX-«c > f (02-3 
» find the value of each of a » b and c if the roots of the equation f (X) = 0 are 3 and -4 


«25—-55-3» 


LI Fromthe school book 6 Remember Understand ОАрріу Ф Higher Order Thinking Skills 


| — FirstN Multiple choice questions 


Choose the correct answer from those given : 


* (1) Which of the following is an imaginary number ? 


@л ws (04-5 @? 
уа 

(а) –1 (i? ()-i (91 
? (3 ) The simplest form of ће imaginary number і“ is ---------- 

(ai (b)-1 (c)-i (d)1 
$ (4)i^ 9*2... 

(a)1 (b)-1 (c)-i (di 
© (5) The simplest form of the experssion i~* = ......... 

(1 6)-1 (9i (d)-i 
. (0A аныд 

(а) 1 (b)-i (оі (4-1 
9? (7)1264128-.......... 

(а) 154 (b)-i (c) zero (02 
? Ges 

(a) zero (2i ()-2i @-i 
$6 (9)517+4ї1-=.......... 

(99i (b)-9i (с)і @-i 


UNIT 
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(10) 1 +iti +i += 6 

| (а)41+1 (b-1 (o1 (5 
(11) fn EZ » then i? 3 = 

| sae M-i Q-1 @1 
— stheni^ б 

ЕС (5-1 (c) 1 (ài 
к Єт, »thenif?* €... 

| SN ei Q-i @i 
(14) The additive inverse of the complex number (4 — 7 i) is =- 

| рий (6) -4+71 ()-4-7i ()4-7i 
(15) The conjugate of the number (3 i — 4) is -------- 

| (a)3i+4 (b)-3i-4 (с) -31+4 (9) 31-4 
(16) The conjugate of ће number (i — i 2) is —— 

| @ 1-1 (b) 1 +i (c)-i-1 @i-1 
(17) The conjugate of the number (- 8) is ---------- 

| (98i (5 -8i ()-8 (9) 8 

© (18) The conjugate of the number (2 + i dioe 

(224i (b) (2+1! (с)3+41 (893-41 
© a9 1-162 ------ 
@=4 (94 ()2i @4i 

(20)Y2 х}-8 = 

| (ai (b-2i (c)4i (d)-4i 


$ 21) M V-18 x 4-12 =: 
обу: — eee ©-6{6 @-6\61 


© Q2t1C40Cc60)2 e 


(а) - 10i (b)24i (с) 241 фе 
(23) £103i(C2i2-—— 
| m me ()-6 (d)-6i 
(24) M (210 C3iP = 
| (a)- 72i (572i (072 iind 


Exercise One Im Ee 


0 (25) E2 (3 +2i) + Q- 5i) = enn 
| (а)5+21 (5-3i (03-5i (543i 


(26) (2+5 1) -(4-2i) = X « y i then X « y 5- 
| (a)9 (b)-1 ()1 (d) 5 
(27) 02-517) - (7-3-&1) = 
| (a)5-4i (b)-5+4i (с) 5+41 (0 -5-41 
(28)2-(1-21)+(4-51)-(1-3)= = 
| (24i (b) -5i (c)7i (d) 4 
(29) (4-3 i) (443i) =з 
| (а) 251 (b) 14 (с) 141 (d) 25 
(30) I£(1 i (1-i) 2 X e yi then X y= з 
| (а) 4 (Ы) 3 (с)2 (9)1 
(31) If X » y are real numbers and Х+уі= i? +3 -4 then X +y Se 
(а) 3 (b) 5 ()342i (9) 51 
(32) Е X+y i=(3+2i)+(2-i) then (X , y) Se 
(а) (155) C550 (Q 5-5 (à (5 51) 
(33) If X+y i= (2-3 i)? s then X+ y = —— 
(a)-5-12i (Ы)-17 (с) 17 (d) 60 
(34) IEX + yi where X y CR s then X y = = 
(a) zero (1 ()-1 (92 
(35) 112 +3аі= 4Ъ-27і› ћепа+Ь = -+ 
| (a)-9 (b) 12 (c)-6 (d) 6 
(36) If 3 Х-2уі= (5-2 1)2 ,then y- xz —— 
| (а) 17 (5-3 (с)3 (4) 21-201 
(37) The solution set of the equation : X? + 4 = 0 in the set of complex numbers is эзен 
| @ {2} ©) {-2} (08 (à [2i;-2i) 


UNIT 
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© (38) The solution set of the equation : 9 X 2 +4 = 0 in the set of complex numbers is 


а {52} 92.2) ofj} 


@{-18 (5i? (с) (2+2i)4 
* (44) All the following are not real numbers except - 
(00) (oy J-8 (o? 
© (45)343i43/ 43D 2 ee 
(a) zero (53 (c) 12 
© (463x3ix3i? x 3P = 
(a) 81 (b) - 81 (c) 81i 
* (471-9 х E erroris 
(а)і (b)-i (c)-1 


Essay questions 


(1) 9 @+{-9)@-41) (2) (2-5i)? 
(3)8-2)?« 421) (4) 1+) 
с (1.+121)*-(1-11) (6) ma-i! 


(7) (14222) (2+312+418) 


© (43) All of the following are imaginary numbers except --------------- 


Find the result of each of the following in the simplest form : 


@ {221 »2i} 


(39) If Х-21=3 + уі > then the conjugate of the number Х+у118 


(d)-3+2i 


(d)1+2i 


(d)-2i-1 


(a)3-2i (b)3+2i (c) -3-2i 
© (40) If X2 2 X 4220 s then X = з 
(а)2+21 (6) 2+1 (с) 1+1 
© (41) The multiplicative inverse of ће number nu E 
(a)2i-1 (b)-2i+1 (c)2i+1 
$ (42) If Z} is the conjugate of the number Z, » then Z, Z, + (Zi + Z3) = ee 
(a) a real number. (b) an imaginary. 
(c) complex » not real. (d) undetermined. 


(4) (1 «if 
ot- 
(d) 121 
(d)-81i 


(d)1 


Exercise One HS 


?^ Put each of the following in the form (a + b i) where a and b are real numbers : 


t ti (3)g 231 
+1 


in G«2iQ-i) (3 +1)(3—1) 
(4) 85257 (5) ыт oo 4i 


(8) Lti+2i7+2i° 9, 213 +18 
гр 1-5i«3i?-3i* uL 4-18 


C Solve each of the following equations in the set of complex numbers : 
(1)3X°+12=0 (2)4x?+4100=75 


(3)x?-4x4+5=0 (4)2х2+6Х+5=0 


Find the values of X and y that satisfy each of the following equations : 


(3)3х+хі-2у+уі=5 е (4) X?-y? -(x«y)i-4i 


(5)gÀ e xeyi 4 (6) $-izxeyi 


(129790 . x, y; 


Ifx=—- у= i » prove that : X and y are two conjugate numbers. 


Жа+ьі=2 


& Discover the error 


£D Find the simplest form of the expression : (2 + 3i)? (2-3 i) 


+1 , prove that : а2+2=1 


(2+31)2 (2-31) 
=(4+912) (2-31) 


2431 9431 2-31) 
z(243i)(4- 9i?) 


=(2+3i) (449) 
=13(2+31) 
=26+391 


=(4-9) (2-31) 
=-5(2-3i) 
=-10+15i 


= 3) + (3у+1)1=7+101 © (2) DQ (02х-у)+(Х-2у)і=5+і 


Which of the two answers is correct ? Why ? 


(Ft ав \/ (мдш) oll дв, уа] 
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oblems that measure high standard levels of thinking 


Choose the correct answer from those given : 
& (1) ÉL » М are the roots of a quadratic equations : X24 120 , then 12018 + 2018 = 


Q-2i (52i ()-2 (4) 2018 
(2) (1 +i)” = -i 
@a- 2 (c) 21901 (d) 2029 
^&G e(t)” -xeyi s then (X 5 y) = + 
(a) (0 +1) (b) C 150) (с) (0 +- 1) (9) (1,0) 
© (4 ) The conjugate of ће number (2 + i) lig cesses 
@2+i ®2-ї © 25+ @-2++ 
* (5) Which of the following considering factorization of the expression : X ee 
(а) (X—2) (Х +2) (b) (X - 2 
(с) x-2? (d) (X-2i) (X 2i) 


© (6 ) To find the real value of each of X > y »it is sufficient to have ---------- 
(а) (X+2)+4yi=3-4ionly. (b (2 X+ y)+5i=7+Sionly. 
(c) (a) » (b) together. (d) nothing of the previous. 


( 7 ) The smallest positive integer (n) which makes 


( ES y =Й охна 

(22 (b) 4 

(c) 8 (d) 12 
& (8)Ifa»b c »dare four positive consecutive integers » then iê + i? + if + idi s 

(a) zero (b)-1 (c) 1 (d)i 
&(9)itP FP eite +i = 

(a)i (b) -1 (c) zero pile 
& 00 000 A +Ê) 1 i5 1 ei) = 

(a)2 (b)1 (c) zero (d) Nothing of the previous. 


Exercise One [ШШ 


1 P E Я "Te 

* (11) Ifi" =i" , then which of the following is always correct ? 
@m=n 
О) (m + п) is an even number 


@ (п-т) is multiple of 4 


(a) © only. ©) Q ошу. 
(0 Q » Q only. (d) All the previous. 

(12) Ifa «b «0 «c where a » b „с are real numbers and Jb (c -a) [ab 2 243i 
s then be = ---------- 
@)3 (b) -3 (02 (4)-5 


* (13) Which of the following is true ? 


(a)2+3i1<3+4i (6)3-41<2-31 
(с) 1+1>-1-і (d) Nothing of the previous. 
If7i=(X+3 i) (у—1)—9 > find the values of the two real numbers X and y which satisfy 


the previous equation. 


_2+31 
4i 


and2X-y-a-bi»provethat:9a?4b?-1 


Exercise 2 
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Choose the correct answer from those given : 


$ (1) The two roots of the equation :X?-5 X 11 =0 are ++-- 

(a) two complex and non real roots. — (b) two rational roots. 

(c) two different real roots. (d) two equal real roots. 
* (2) The two roots of the equation :X2- 11 X € 10 20 are «+--+ 

(a) two complex and non real roots. (Б) two different real roots. 

(c) two equal real roots. (d) Two conjugate complex numbers. 
е (3 ) The two roots of the equation :49 X?- 14 X+ 1 20 are -——— 
(a) two different real roots. (b) two equal real roots. 
| (c) two complex and non real roots. (d) two non conjugate complex numbers. 
H ( 4 ) The two roots of the equation :6X?219 X- 15 аге -----.-.- 
(а) two non real roots. (b) two equal real roots. 
(c) two different rational numbers. (d) two conjugate imaginary numbers. 
$ (5) The two roots of the equation : X (X — 2) = 5 аге ---------- 


| (a) two complex and non real roots. (b) two equal real roots. 


(c) two different real roots. (d) 2 and zero. 

* (6) The two roots of the equation :x+2=6 аге ~- 

(a) two equal real roots. (b) two complex and non real roots. 
(c) two different real roots. (d) two equal imaginary numbers. 


20 


Exercise Two | 


(7) Number of values of real X which satisfy the equation : 2 X? —7 X 2 5 is --------. 

(a) zero (b)1 (c) 2 (d) 3 
( 8 ) The discriminant of the equation : (X + 2y 45z20is-—— 

(a) perfect square. (b) more than zero. 
(c) negative number. (d) irrational number. 

° (9) In the quadratic equation : b X? + a X = c the discriminant is --------- 
()b-4ac (ba +4 bc (c) b? +4ас (d)c?-4ab 

* (10) The quadratic equation : a? X? +2 a b X b? -0 where a s b ER з 

(a) has two different real roots. (b) has two equal real roots. 

(c) hasn't any real roots. 


(d) Can't determine the type of its two roots because we don't know the value of 


aandb 


$ (11) The two roots of the equation : c X? + a X + b = 0 are two complex and non real roots 


if sess 
(a)b?-4ac<0 (b)a?-4be<0 
(c)c?-4ab<0 (d)b?-4ac>0 


(12) If the two roots of the equation : a X? + b = 0 are two different real roots » then --------- 
(ajab>0 (b)a=0 (c)a>05b>0 (d)ab«O 
е (13) If a X? 4 b X cz 0 and ac < 0 , then the two roots of the equation are ---------- 
(a) equal real. (b) different real. 
(c) conjugate complex. (d) rational. 
$ (14) Ifa X?-& b X+ c = 0 is a quadratic equation » then which of the following inequalities 
does satisfy that the equation has two real roots ? 


(а) 2 + 4ас>0 (b) b?-4ac«0 
(c)bz5ac (d)b?-4ac<0 


$ (15) Ifa X?*b Х + с = 0 where a » b »c are rational numbers and b? — 4a c = 25 
> then the two roots of the equation are ---------- 


(a) equal real. (b) complex and non real. 


(c) conjugate complex. (d) different rational. 


21 
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4 (16) If the two roots of the equation : X? — k X + 25 = 0 are equal real roots ə then k = eee 
(a) 10 (b) - 10 (c) & 10. (d)-5 


(17) If the two roots of the equation : 18 X? — k X 4 8 = 0 are equal real roots 


(a) zero (b) +5 (с) 18 (d) + 24 
(18) If the two roots of the equation : 3 X?— 6 X + К = 0 are equal real roots 


(а) 2 (3 (c) 6 (d)9 
(19) If the discriminant of the quedratic equation : 2 X?+5X+4k=0 equal zero 


(20) If the roots of the equation : X? +3 X— m = 0 are different real roots » then one of ће 


values of m which satisfy the equation : is m = ---------- 


[21 
> then K ---------- 
(а) +14 (b) zero (с) + EI (d) Z2 


(2-2 (5-3 ()-4 (d) - 5 

(21) If the two roots of the equation : X? — 4 X + k = 0 are real , then k Єз 
a4 — ]-:4 (©) 4›,=[ (9 |-= +4] 

(22) Е If the roots of the equation : X? 4 Хх + k = 0 are different real 5 then ---------. 
(a)k=0 (b)k<4 ()k<0 @k<4 

(23) ГЇ If the roots of the equation : k X2—8 X+ 16 2 0 are two complex and non real 
»then -—— 
(a)k>2 (b)k <2 (с) кЄ]і » 10[ (d)k»1 

© (24) In the equation : 75 X^? 47k X4320ifkz 5 > then the two roots of the equation ~- 

(a) equal real. (b) complex and non real. 
(c) different rational. (d) different real. 


(25) If the graph of the quadratic function f : f (X) does not intersect the X-axis » then 
which of the following can be the rule of the function ? 


(а)2х2+3Х-5 (6) -х2+5 Х+1 
(с) 4 x? -20 Х+ 25 (3х2-х+2 


Exercise Two E 


4 (26) In the quadratic equation f (X) =0 » if the discriminant is negative » then which of the 
following graphs is the graph of the function f (X) ? 


у у X y 
v FIJ d v ET ^ e - 

© [9 

У У y y 


(a) (b) (c) (d) 


(27) Each of the following figures represents the curve of the function f: 
fOOsax?ebXec which of these figures does have b^ 4a c =0 


у, у, У у 
Y £ 107 © A SX vi 
y y y y 
(d) 


(a) (b) (c) 


е 
(28) If the curve of the quadratic equation f : f (Q) =X? -2 (m — 2) X + m? - 8 touches 
the X-axis » then т. 
(92 (53 (c)4 (d)5 
(29) The given figure represents the function f:fQQo-ax?^ebxec у 
> then (b -4ac) x f (3) = eens 
(a) 3 (b) -1 
(0-3 (d) zero 


(30) The curve of the quadratic function f : f (X) =-aX?+4+bX+c is drawn on the 
cartesian coordinate and the vertex of the curve is (3 » 1) » the curve intersects the 
X-axis twice where a » b » c are constants which of the following could be a value of c 


(2-8 (52 ()3 (97 
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b (31) The roots of the equation : X ? =k- 2 has distinct imaginary roots » then ·-------------: 
(a)k>2 (b)k<2 (с)к>2 (d)k<2 
$ (32) If the roots of the equation : X 24k X k? = 0 are complex and not real 
s then К Єз 
(a) R- {0} (b) (©) Jo >L (4) ]-= ›0[ 
$ (33) Which of the following equations does have two complex non real roots m 
(а) -5 х2+9Х-2=0 ()-5х2+9Х+2=0 
(с) -5 х2+2Х-9=0 (9) -5х2+2Х+9=0 
© (34) For the equation : X?—3 X+k=0 two unequal roots if k # ---- 
(a)9 ОЕ © @-3 
* (35) The equation : ъф т-1) Х+ m? = 0 has no real roots if m € ------ 
@ |} >-f e]-«i[ oh: @]-›,4[ 
© (36) The roots of the equation : X 24k=0 , where k>0 are -+--+ А 
(а) conjugate complex and not real. (b) distinct real. 
(c) equal and real. (d) rational. 
© (37) The equation : (X— 3)? + (x - 4 2 0 has -——— 
(a) two unequal real roots. (b) two equal real roots. 
(c) two rational roots. (d) two non real complex roots. 


:(а2+1)х2-2а9Х+а5*=0 


(38) The two roots of the equatio 
where a ЄВ – [0] are - 


(a) distinct and real. (b) complex and not real. 


(c) equal and real. (d) distinct rational. 


(39) If a and b are real numbers » a # b » then the roots of the equation : 
(a-b) X2—5 (a+b) X-2 (a- b) = 0 are з 
(a) real equal. (b) complex not real. 
(c) unequal real. (d) nothing of the previous. 
& (40) The number of real distinct roots of the equation : X (X— a) = a? in R where 
a ER- [0] equals -------------- 
(a)1 (b) 2 (c)3 (d) zero 


24) 


Exercise Two |. { 


4 (41) a » b »c are rational numbers » then the equation : a X? +b X c =0 has rational 


roots if b? — 4 a € = eve 


(a) positive real number. (b) negative real number. 
(c) perfect square real number. (d) zero. 
(42) To calculate the value of k in the equation : X?+6X+2k+ 1 = 0 itis sufficient to 

knowthat -.--.---------- 
(a) its roots are equal only. (b) k < zero only. 
(c) both (a) and (b) (d) nothing of the previous. 

© (43) If the two roots of the equation : a x?+bxX+c=Oarel 
» where l EIR then сс , 
(а)а=с (b)c=l (c)b=0 (d) "zj 


4ac 


Essay questions 


Determine the type of the two roots of each of the following equations : 


(1)mx?-2x45-0 (2) X?-10x 425-0 
(3)£0-X?45x-30-0 (4) 8 (x-11))- X(X-6) 20 
ae x х _ 

(81X— 174 (8) X-I 7 


(7) (X- 1) (X-7)22(x-3) (x-4) 


Prove that : The two roots of the equation : 2 X 2.3 X42-0are complex and not real › 


then use the general formula to find those two roots. 


If the two roots of each of the following quadratic equations are equal ; then find the 
value of k : 


()£X?-3x«2«1-0 EN 
(2) х2+(2к+3) Х+к=0 <3, 
(3) EB X? « 2(k- 1) X  Qk 1) 20 > then find the two roots. «051510r45-35-3» 


(4) 0 X? -2k X 7 k-6 X49 =0 »then find the two roots. «053530715454» 


Find the values of the real number m that make the equation : 


(m— 1) X?-2 m X+ m = 0 has no real roots. «m&]-e: 0[» 


| 
| 


(Eie) e fase \/ (ыды) eti ta; yalsell 
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Without solving any of the following equations , show which of them has two rational 
roots and which of them doesn't have rational roots » then check your answer by 


solving the equation : 
(1)2x?-3x-2-0 (2)х?+{5х-5=0 
(3)2(X+3)+X(X-1)=9 


If a and b are rational numbers : prove that the two roots of the equation : 


a X? 4 b X b — a =0 are rational. 


£ If Land M are two rational numbers ; then prove that the two roots of the equation : 
Lx (L— M) X — M = 0 are rational numbers. 


Prove that the two roots of the equation : 
х? +k Х + К = 1 are always rational where К EQ 


If a and b are two rational numbers ; prove that the two roots of the equation : 


X2 —2 a? X + аб — bf = 0 are rational numbers. 


Find the interval to which a belongs that makes the two roots of the equation : 
(a2) X? 4 (2a 3) X + a- 1 = 0 real numbers. TORDE 


Prove that for all the real values of a except zero the equation : 


(a? + 1) X? - 2 à? X + af = 0 has no real roots. 


Prove that for all real values of a and b : the roots of the equation : 
(X-a) (X — b) = 5 are real. 


«EY — 3 — 48 4E) —.9—.—.9—_.@____.g) 


Prove that for all real values of a except (a = 2) the equation : 
(a—- 1) x? a X+ 1 = 0 has two real and different roots. 


Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 
$ (1) The two roots of the equation X? — 2^[5 X+ 1 20 are —— 
(a) real and rational. (b) not real. 
(c) real and equal. (d) real and irrational. 


Exercise Two | 


4 (2) фах? +ЪХ+с=0 » aGR*, bER › cER and (b? –4ас) is non-positive » 
then the two roots of the equation are --------.- 
(a) equal. (b) not real. 
(c) complex and conjugate to each other. (d) real and different. 
Фф (3)Ifa sb „с аге real numbers »a+b+c=0 sac › then the two roots of the equation 
(b c—a) X? (c - a — b) X+ (a b- c) 20are —— 
(a) real and equal. (b) real different and rational. 
(c) real different and irrational. (d) not real. 
( 4) In which of the following quadratic equations the roots are conjugate complex ? 
(a x?-4x-520 үз x? «45 x-120 
(o x?-3*2 x «420 (03x?-47x«520 
( 5 ) If the roots of the equation X? — 242x + а = 0 are conjugate complex 
ə then a € 
(а) [-2 2] (5 ]- « »2] 
(с) ]2 | (5) [2 ,=[ 


If a » b and c are real numbers ; then prove that the two roots of the equation : 


е 
pu 


Prove that the two roots of the equation : 


i d.i i 
Kaa x + а Me always not real if a CR* » XE {0 ›-а} 


Relation between the two roots of 
Exercise 3 the second degree equation and 
the coefficients of its terms 


ШШ From the school book | 6$ Remember 


@Understand  OAgply s Higher Order Thinking Skills 


ple choice questions 


Choose the correct answer from those given : 


© (1) The sum of the two roots of the equation : X? 4 3 X— 10 = 0 is ---------- 


(a) 10 (b) - 10 (c)3 (d)-3 
© (2) The sum of the two roots of the equation : 4x? *4xX-3520is oes 
@-1 ®-4 (1 ()-2 
© (3) The sum of the two roots of the equation : 5 x?-320is -—— 
@ 3 ( (c) zero @ 
( 4 ) The product of the two roots of the equation : x?—5 x4 62015 
| (a) -6 (5 (с)-5 (d) 6 
© ( 5 ) The product of the two roots of the equation : 202-9 Х-6=0едиа! ---------- 
@-6 OE ©3 @-3 
( 6 ) The product of the two roots of the equation : 3 +2 X— i х2=0 equals -+++ 
| (а) Ed (b) 12 ()-12 (d) i 
© (7 ) The product of the two roots of the equation : b Х?+сХ+а=0 equals эзе 
(а) == Ф os (а) 2 


© (8) The product of ће two roots of ће equation : 3 X 2.420 multiplying by the sum of 
the two roots of the equation X ?.3x-0is 


(a) 12 (-3 (c)-4 (d)3 


Exercise Three | 


> (9) If the product of the two roots of the equation : (k-2) X?-6X+12=0is3 ; 
then k = -+ 
(a) zero (b) 4 (c)6 (d) 38 
(10) If M » (5 — M) are the two roots of the equation : X?^-kX4620;thenkz ~- 
| (a)-5 (b)5 (c)6 (9-8 
(11) In the quadratic equation : a X? — b X + c =0 » if the sum of ће two roots equal the 
product of them ; then b = ---------- 
| (a)-a (b)a (c)-c (d)c 
(12) If X=- 1 is one of the two roots of the equation : X?-k X- 620 , then the sum of 
the two roots = ---------. 
| (a)- 5 (b) 6 (c) - 6 (d) 5 
(13) If (2 + i) is one of the roots of the equation : х?-4х+с=0 sthenc = 
| (a) 16 (b) - 16 (с)—5 (9) 5 
(14) If L » M are the two roots of the equation : X'-tiké2x- 320andL-M-0 
s then k = ---------- 
| (а) – и (b) -3 (02 (d) 3 
(15) If M »— 2 are the roots of the equation : aX? «b X4 12-20 ,ћепа= —— 
| (3)3 (5 (с) 6 (4) 9 
(16) If (L + 1) » (M + 1) are the two roots of the equation : X?-3X42-20andL«M 
s then L= + 
| (a) zero (b)1 (c)2 (d)3 
(17) If L , M are ће two roots of the equation : X? + X+1=0 »thenL+M+LM=-- 
| (a) zero (b) 1 (c)- 1 (d)2 
(18) If L » М are the two roots of the equation : X? —21 X+4=0 » then: {+ Mz 
| (a) 25 (b)5 ()-5 (9) +5 
(19) If the two roots of ће equation : X? +b X+ c =0 are Land L > then b? +4 c = -4 
| (a)0 (41? (8L (4812 
(20) The product of the roots of the едиайопз:аХ?+ЬХ+с=0›ЬХ?+сХ+а=0 
and c X? + a X + b = 0 equal з 
| (ajabe (b)-1 (c)1 (d) zero 
(21) If L , L? are the two roots of the equation : 2X? «b X454-0 > then b = -------- 
| (а) – 12 (b) -24 (с) 6 (4) 9 


UNIT 
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1 
$ (22) If one of the roots of the equation : X 2.5 X e n = 0 more than the other root by 1 


s then n = +--+ 
(a)2 (b)20r3 (6 tja 

$ (23) If one of the roots of the equation : xL axecaiivicethiolhentodt 
s then ¢ = --------- 
(а)-4 (-2 (2 =~ 


© (24) If one of the two roots of the equation : X ? +k X—98 =0 is twice the additive 
inverse of the other root » then К = ---------- 
(а) + 14 (6) +7 (с) +8 (d) 49 
© (25) If one of the roots of the equation : 3 X 2a (а+ 3) X +7 = 0 is the additive inverse of 
the other root » then a = ---------- 
1 -1 
(a)-3 (b) 3 Oz (d) EN 
© (26) Е If one of the two roots of the equation : X? — (b — 3) X + 5 = 0 is the additive 
inverse of the other root » then b = ---------- 
(а)—5 (5-3 (с)3 (d) 5 
© (27) If one of the two roots of the equation : x?-(p-2b«1)x-9-0 
is additive inverse of the other » then b = 
(a) zero (b) 3 (с) 1 (d)-1 
© (28) If one of the roots of the equation : (2 X 4- k)? — 12 X = 0 is the additive inverse of 
the other root » then k = ---------- 
@3 (b)2 © @12 
© (29) ГЇ If one of the two roots of the equation : a X? —3 X +2 = 0 is the multiplicative 


inverse of the other » then a - 
(a) 4 (b) i (с) 2 (43 

© (30) If one of the two roots of the equation : 2 k X?+7X+1+k? =0 is ће multiplicative 
inverse of the other root » then К = ·--------- 
(a) 1 (b £1 ()-1 (d)2 

© (31) If one of the two roots of the equation : 2kX?43Xx4X «2k-1-0isthe 
multiplicative inverse of the other root » then k = ---------- 
(а) +1 (6) -1 ()2 (9-2 


© (32) If one of the two roots of the equation : (k — 3) х2-5 Х+2 к= 8 і the multiplicative 
inverse of the other root » then the value of k = ---------- 


(а) 5 (3 ()-5 (9-3 


Exercise Three | 


1 
(33) If one of the roots of the equation : 3 X^-(ka2)X4K 42k = 0 is the 
multiplicative inverse of the other » then К = ---------- 


(a) -3or1 (b) -3or- 1 (с) Зог 1 


(9) Зог1 


* (34) The opposite figure represents the curve of the function f : 
f(X)=ax*+bXxX+e 


s then b + cz 
(a) zero (2 
(c) 4 @8 


© (35) The opposite figure represents the curve 
of the function f : f Q0 =X?+kX4+n 


s then k +n = ee 
мі (6) -1 
(c) 7 (4-7 


* (36) The opposite figure represents the curve 
of the function f : f (Q =a X? « b X «c 
»then which of the following is true ? 
(a)a»205c»0 
(c)a<0>5b>0 


(b)a>05c<0 
(d)a«05c«0 


* (37) The opposite figure represents the curve of 
the quadratic function f : f (X) =a X? « b X 4c 
o еп .--------- 
(а)ас>0 
(Ы) ас<0 
(c)ac=0 
(d) ac is an imaginary number. 


© (38) The opposite figure represents the curve of the function f : 
fO=X?-8X+k+1 


»thenkz ............... 
(а) – 14 (b) 14 
(8 (d)-8 
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Ф (39) If X = — 3 is one of ће two roots of ће equation : 2 Х2+КХ-3=0 + then the other 
root equals з 


(а)2 wo © @4 


(40) If X 23 is one of the two roots of the equation : 2 X ?_5 X  k 20 , then the other 


root equals - 
=l c = 
(a)3 (6 -3 (© (d)-3 


(41) If X 22 » X 2 – 3 are the two roots of the equation : 2Х?+ах+Ьь=0 
s then a + b = --------------- 
(a)-6 (b)-1 (c) - 10 (d) 12 
(42) If one of the roots of the equation : a X ? +b X c-0 is one »then the other root 
equals = 
wt ъ= o2 yz 
(43) If the roots of the equation : a X? + b X + c =0 are h » 1 then -++ 


(а)а=һ )Ь=аһ+1 (@h+1=—2 @h+1i=b 
a 


| (44) The roots sum of the equation : (X — a) (X — b) 2c is - 


(a)a+b (b) - (a+b) (c)atb+e (d)a+b—c 
(45) The products of the two roots of the equation : + + 2 = q js ereere 
(a) © (b)ac (c) ab Abc 
a 
(46) If the sum of the two roots of the equation : 2X?+bX-5=0 is? 
s then b = зс 
3 -3 
(а) 5 = (с) з (9-3 
(47) If the product of the two roots of the equation : 3 X 24 8 X+ c= 0 equals i > 
iet Bees 
4 -4 
(a)4 (b-4 (03 (d) = 
(48) If 2 — i is one of the roots of the equation : х?+ьХ+с=0›,Ь›сЄЙШй, 
then (b әс) 2 
(a) (4,5) (b) (4 ›5) (c) (4 »-5) (d) (-4.-5) 


Exercise Three | 


(49) If the two roots of the equation : a X? +b Х+с= 0 are (m- n- 1) »(n- m4 2) 


a then ............... 


OET ©)? =1 (yes @ «1 
a a a a 


<. (50) If one of the two roots of the equation : (a — b) ea (b — c) X + (c — a) = 0 is additive 
Eu ЕЕС 
a-b 


(a) 1 (b)-1 (c) zero (d)2 


Essay questions 


Without solving the equation › find the sum and the product of the two roots of each 


of the following equations : 
(1) £3 3 x?=23 x-30 | (2) (4 X4) (X46) 2 (X-2) (3 X-4) 


inverse of the other » then 


3X+2_ X+1 
nx xd 

(5) (а-1) x?«x-aà X-1+a=0 

(6) (a+b) X2 + (255) Х+а2 + 2ab b? -0 


£ If the product of the two roots of the equation : 3 X? + 10 Х-с=0 ist »find the value 


4 ofc » then solve the equation in the set of complex numbers. «c=85X =2 orX=-4» 


LE If the sum of the two roots of the equation : 2 X? +b X- 5 =0 is = » find the value of b 


> then solve the equation in the set of complex numbers. «b=35X= d огХ=1» 
Find the other root of the equation , then find the value of a in each of the following 


where a ЄЙ: 

(1) EB I£ X--1 is one of the two roots of the equation : X2 X 4 a2 0 «35-3» 
(2) If X= 4 is one of the two roots of the equation :2 X? -a X+3 =0 «357» 
(3) tB If (1 + i) is one of the two roots of the equation : X? -2 Х+а=0 «1-1,2» 


(4) If (2 + i) is one of the two roots of the equation : X? +a X - 5-0 «2-is-4» 


0 Find the values of a b in each of the following equations ; if : 


(1)2 »5 are the two roots of the equation : X? +a X - b 20 «а=-7 »b=10» 
(2) —3 $7 are the two roots of the equation : a X? -b X-21=0 «azlsbz4» 
(3)-1 » 3 are the two roots of the equation : a X — X & b - 0 «a=2sb=-3» 
(4) 3 i »-3 i are the two roots of the equation : X? +a X b 20 «a=05b=3» 


(ее) fuse \/ (мәш) eli n - yaks 
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a Find the value of k in each of the following which makes : 

(1) GQ One of the roots of the equation : xia (k- 1) Х—3 = 0 is the additive inverse of 
the other roots. «1» 

( 2 ) One of the roots of the equation : (k — 2) X? (k-3) X-4-0 is ће multiplicative 
inverse of the other root. m 

(3) Е One of the roots of the equation : 4 К X? +7 X X + 4 = 0 і the multiplicative 
inverse of the other. xd. 

( 4 ) One of the roots of the equation : 2 X? + k? = 5 X + 2 is the multiplicative inverse of 


the other root. «t2» 


Find the value of a which makes one of the two roots of the equation : Х?-ах+21=0 


exceeds double the other root by one. «-9.5or 10» 


In the equation (a – 2) x? + (a-3) xX -4=0 , find the value of a if : 
( 1 ) The sum of its roots equals 3 


( 2 ) The product of its roots equals — 4 « E )3» 


In the equation (k-4) x? - (3 - k) х-3 = 0 ; find the value of k if : 
(1) The sum of its two roots equals 5 

( 2 ) The product of its two roots equals — 3 

( 3 ) One of its two roots equals the additive inverse of the other root. 


( 4 ) One of its two roots equals the multiplicative inverse of the other гоої. « 2 259391» 


Find the value of k which makes one of the two roots of the equation : 


2X2 -(k- 1) X (K? + 2 k — 3) = 0 double the other root. «-35ог1» 


Find the value of a which makes one of the two roots of the equation : 


Х?-ах+2 а— 4 = 0 four times the other root. «100г 24» 


If the sum of the two roots of the equation : (a — 2) xX?’ -aX+b=0 equals 3 and the 


<f3—_:- E} —_:- = 8) T co 


product of the roots is 5 » find the value of each of a » b «33415» 


Exercise Three l 


@ Find the value of c which makes one of the two roots of the equation : X? — 6 X+ c = 0 equals 


the square of the other root. «-270г8» 


If one of the two roots of ће equation : 8 X? -30 Х+с=0 equals the square of the other 


root » find the value of c «27 or- 125» 


Find the value of a which makes one of the two roots of the equation : 4 X? -a X-3=0 


exceeds the additive inverse of the other root by 1 «4» 


Find the value of a which makes one of the two roots of the equation : 2 X? -a X 3-0 


exceeds the multiplicative inverse of the other root by 1 «7» 


Find the value of c » if one of the two roots of the equation : X? — 10 X + c = 0 is less by2 


than the square of the other root. «—56 0г21» 


If the ratio between the two roots of the equation : a X? +b Х+с= 0 аѕ the ratio2:3 5 


prove that : 25 ac = 6 b? 


If the two roots of the equation : 8 X? — b X + 3 = 0 are positive and the ratio between 


them is 2 : 3 , find the value of b «10» 


If the sum of the two roots of the equation : (a + 1) + (За-1) Х+а2+1=0 equals the 


product of its roots » find the value of a «0or-3» 


Find the satisfying condition such that one of the two roots of the equation 
ах?+ьх+с=0: 
( 1 ) Is double the other root. 


( 2 ) Exceeds the other root by 3 «9ac-2b! ,4ac-b'-9a^» 


Find the value of a which makes the sum of the two roots of the equation : 
X?-(ac4) x «3a? 20 equals the product of the two roots of the equation : 


2Х?-7ах+а?=0 «4ог-2» 


— d — — ——59— ср — 
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«9 Discov 


À he error 


irae product of the two roots of the equation : X?+4X+k=2is 12 » find the value of k 
° 


~ X?+4X+k=2 
n X’+4X+k-2=0 
*- Product of the two roots = 12 


202210 2k-2=12 .k=14 


Which answer is correct ? Why ? 


Problems that measure high standard levels of thinking 
Choose the correct answer from those given : 
* (1 ) If 2 i) is one root of the equation : X? +a X+b=0 


where coefficients of its terms аге real numbers ; then all of the following are true 


except ---------- 
(a) the other root is (- 2 i) (b) sum of the two roots = zero 
(c) product of the two roots = — 4 (d) discriminant of the equation « 0 


$ (2) To evaluate the real values of b »c in the equation : X? b X&c-0 › itis sufficient to 


have «ee 
(a) real roots sum = 6 only. (b) one of the roots = (3 + i) only. 
(c) (a) » (b) together. (d) nothing of the previous. 
& (3) If the opposite figure represents the curve of the function У 
f: fOQ =aX?+b X+ c othen PFE = x - 
(a) 3 (b)5 T : 
(c) 7 (d) 10 y 


| (4)I£ X; > X, are the roots of the equation : a X? +b X-& c - O and X, «0 « X; 
»|X4 1212,1» which of the following statements could be true ? 


(а)а<0 (b)bc»0 (c)bc«0 (d)X,+X,>0 


Ø Fina the value of a which makes the two roots of the equation : 
^ 
3 X2 -(2a- 1) X+ (a 4) = 0 are different in sign. «a€]-« s 4[» 


sfinga thie quadratic equation E1 
Exercise 4 : T Test yourself 


From ће school book |@Remember @Understand ФАрріу % Higher Order Thinking Skills 


Choose the correct answer from those given : 
* (1) The quadratic equation whose roots sum equals — 1 and their product equals – 3 is ---------- 
(a) X?-x-3-20 (b X?-x4320 
(c)X?-x+3=0 (a) x?+xX-3=0 


* (2) The quadratic equation whose roots are 3 »—5 is --------- 


(a) X?+2x-15=0 (b X?-2x-15=0 
(с) X?-2x415-20 (d) X74+2X+15=0 
$ (3) The quadratic equation whose roots are — 2 » 3 is ---------- 
(а) (X+2)(X+3)=0 (b) X?-4x«4620 
() x?-x-6 (d)4x?-2x4+3=0 
* (4) The quadratic equation whose roots are 8 » 8 is ---------- 
| @)2Х=16 (b) (X+8)?=0 
(с) X? + 16 X-64=0 (d) X?-16 x 464-0 


( 5 ) If the two roots of a quadratic equation are — 9 and zero ; then this equation is ---------- 
(a)X+9=0  (b(x-9)0920 (с) х2+9х=0 (d) х2+9х+9=0 
$ (6) The quadratic equation whose roots are i and — i is ---------- 


()x?-120 (b(x«1?-0 — (ox?«1-0 (4) (x-1? 20 


Er] 
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$ (7 ) The quadratic equation whose roots are — 2 i and 2 i is ---------- 
| (а) х2=41 — ()Х?+4=0 (с)х?-4=0 (d)ix?+4=0 
(8 ) The quadratic equation whose roots are З iad 3 i i 
| (a)4x2-9=0 (b) 4х2+9=0  (Q4x?-4-0 (д9х?+4=0 
$ (9) The quadratic equation whose roots are (1 — 5 i) and (1 + 5 i) is =-= 
(a) X?-2x 426-0 (b X?«2x-2620 
(Qx?-2x-26-0 (d) X?+2X+26=0 
(10) If L » M are the two roots of the equation : X?-4 X 4120 , then the value of 
expression: L -4L 41 M9 
(a) zero (b)-4 (c)1 (d)-1 
(11) If L is one of the roots of the equation : 3 X? £4 X-5 20 
s then 3 L? +4 L+ 5 = ------- 
(a) zero (b) 10 (c)-5 (d) 5 
(12) If Lis one of the roots of the equation : X?+4X+7=0 
> then (LE 2? =- 
(2-11 (b) 11 (с)3 (d)-3 
| (13) If L » M are the two roots of the equation : X2-7 X 43-0 , then the value of the 
| 


expression : LM +LM? =~ 


(a)7 (b)3 (c) 10 (d) 21 

(14) If L » M are the two roots of the equation : x2-7 X43 =0 > then L? + M2 = 
(a) 7 (b) 43 (c) 58 (d) 79 

(15) If L , M are the two roots of the equation : X? — 8 X + c =0 and L? + M? = 40 
»thencz - 
(a) 8 (b) 10 (c) 12 (d) 14 

(16) IfL » M are the two roots of the equation : X?—7 X + 9 = 0 where L> M 
s then L? - M? = ----- 
(a)31 (b) 63 (с) 40913 (947 

(17) If L » M are the two roots of the equation : х2-5х+7=0 >then (М +1) + М = 

| (22 (5-2 (c) 12 (d) 7 


Exercise Four = 


$ (18) If L 5 M are the two roots of ће equation : 3 didi 0 > then += 
4 2 
(a) з (b) 4 (c) = (d) 3 


* (19) If L » M are the two roots of the equation : X2— 7 X+3=0 , then the equation 
whose two roots are (L + M) and L M is ---------- 


(a) X?-10x «2120 (5) X?«10x «2120 
(с) X?-21 x4 1020 (d) x?-21 x- 1020 
(20) If L >M are the two roots of the equation : X? — 5 X 3-0 sthen the equation 
whose two roots are 2 L »2 M is ---------- 
(a)2x?-10X+6=0 (b) X?- 10 X+12=0 
(02x?-10x-6-20 (d) X? 10 x 412-0 
® (21) IL > M are the two roots of the equation : 2X? -3 X- 6-0 » then the equation 
L M. 
whose two roots аге тап = is teen 
(a) X?-3x-620 (4x?-6x-3-0 
()16x?46x-320 (d) 16 X?-6X-3=0 
(22) If L » M are the two roots of the equation : X? — 5 X + 7 =0 , then the equation 
whose two roots are L? and M? is -------- 
(a) X? 11 x 49-0 (b) xX?- 11 x «49-0 
(с)х?-49х+11=0 (d) X?« 11 x-49-0 


E › М are the two roots of the equation : X? - 5 X+ 6= 0 » then the equation 
whose two roots аге (L — M) and (M — L) is -----.--.- 
(а)х?+х+1=0 ф)х?+1=0 
(c)X?-x+1=0 (9 х2-1=0 

(24) The quadratic equation in which each of its two roots more than the two roots of ће 
equation : K* 3.04 D= 0 by 2 is ---------. 
(a) X?-3X+2=0 (b X7+7X+12=0 
Ne ena 0 (d) X?-7X-12=0 

[] 


(25) кт, mo the roots of the equation : 4 X? +3 X 2 2 » then the equation whose two 
ж аге T. and M is зс 


(а) 3 Х2-8Х+3=0 (b x?-3x48-20 
(с) x?-3x-8-20 (d) 3 X74+8X-3=0 


UNIT 


1 € Remember @Understand ФАрріу ə Higher Order Thinking Skills 


& (26) If L > L? are the roots of the equation :2X? 4b X 45420 then -312 4 L2 


(а) – 12 (b) – 24 (с) 27 (9) 36 
5 (27) 1fL » M are the roots of the equation : 2 X? +3 X-1=0 sthen 4L? +6 L= ee 
(a) 0 (b) 1 (c)2 (d)3 


* (28) If the opposite figure represents a graph of a quadratic function in one variable 
+ then the rule of the function can be written as ---------- 


(a) f X)=-X?7-2X43 
(b) f (X)=-X74+2X-3 
(с) f (X)=X7 42X43 

(d) f ()=-X74+2X-3 


© (29) The quadratic equation whose terms coefficients are real numbers and one of its roots 


is (G =i ig ненне 
(a) X?-6 X-10=0 (b)2X7+6X+10=0 
(c)X?-6X+10=0 (à) X7+6X+10=0 

© (30) The quadratic equation whose roots are : 2-43 .2+13 is азененен 
(а) х2+2Х+3=0 (6) х2-4х+1=0 
(с) х2-4Х+7=0 (d) х2+4Х+1=0 


© (31) If L, M are the roots of the equation : X? +4 X + 5 = 0 » then the equation whose 
roots are (4 L + 5) and (4M + 5) is --------------- 

(a) X? 16X 42520 (b) х2+6Х+25=0 
(с)х?-16Х+25=0 (d) X?-6X+25=0 

© (32) If L » M are the roots of the equation : X? +b X+c=0 > then the equation whose 


roots D ag s 


L'M 
(а) Х2+ЪХ+с=0 (b х2+сх+Ь=0 
(c)cX?+bX+1=0 (d)cX?7+X+b=0 


© (33) If L+1>M +1 are roots of the equation : X? +4 Х+2 = 0 » then the quadratic 
equation whose roots аге L » M is --.------------ 


(а) Х2+5 Х+3=0 (D х2+5 Х+5=0 
(с) х2+4Х+3=0 (d х2+6Х+7=0 


Exercise Four | 


© (34) The absolute value of the difference between the two roots of the equation : 
x?-4X+2=0 equals -++--++ 

(a) 2 ШЙ (с)8 oy 

5 (35) If L » M are roots of the equation : X? — 4 X +2 = 0 » then the equation whose roots 
L-4L47,2M? -8M +9 is oes 


(a) X?—10 x 425-0 (b) X?-25=0 
(с)х?+25=0 (4)х?-7Хх-9=0 
9 (36) If L » M are roots of the equation : X? — 4 Х+ 5 = 0 » then the equation whose roots 
I2. M Sigue: 
(а) Х2-5 Х+4=0 (05x?-4x4120 
(Ox?-6x425-0 (9 х2+5 Х+4=0 
1 Form the quadratic equation whose two roots аге : 
(1)£2-254 (2)757 (3)-7,0 
(4202,3 (502 ,-21 (6) 5{з ,- 243 
(7) 74245 57-245 (8) 51,51 (9)£11-3i»143i 
(10) m 32121,3 «2121 aya? 383i | qa =282! , 2-8 
(13)а-Ь » a+b «пау 22-6 ab 
a-b а +ab+b? 


If Land M are the two roots of the equation : X?-7 X 4 520 » 


then find the numerical value of each of the following expressions : 


(1)12M«M?L Gu*l 
(3)-2)(M-2) (4)(L+4) (M+) «35. 05-59115 


If Land M are the two roots of ће equation : X?-4 X+2=0 » where L>M 


» find the numerical value of each of the following expressions : 
(1)12+м2 (2)L-M (3)D +M? 


(4)I2-4L47 (8)2M?-8M +15 «12 9242 40 55 511» 


(ie) әй \/ (рушд) etl а, yalsdl 


UNIT 


1 


€ Remember — @Understand 


© i£ L and M are the two roots of the equation : X? 


whose roots are : L-4 and M — 4 


OApply ə Higher Order Thinking Skills 


—3X-5 =0 , then find the equation 
«X^«5x-120» 


whose roots are: 1 - Land 1 -M 


If Land M are the two roots of the equation : 2 X? — 5 X — 7 =0 , then find the equation 


«2X5 «x-10-20» 


If L and M are the two roots of the equation 


кз P 
whose roots are : L and M 


:xX?-3x-420 »then find the equation 


«4Х2+3Х-1=0» 


whose roots аге : 212 and 2 M? 


If Land М are the roots of the equation : 2 X?— 5 X+ 1 — 0 » then find the equation 


«2X?-21X+2=0» 


roots of the equation : x?-7x-9=0 


£ Find the quadratic equation in which each of the two roots exceeds one of the two 


«X?-9X-1=0» 


root of the equation :4X?2-12x «720 


Form the quadratic equation in which each of its two roots equals half of its corresponding 


«16 X^-24 X «7 20» 


corresponding root of the equation : X ?413x-5-20 


E Find the quadratic equation in which each of its two roots equals the square of the 


«X! -19X42520» 


then form the quadratic equations whose two roots are : 


£ If Land M аге the two roots of the equation : 2 X?-3 X- 1-0 ; 


M 


ot gate 


mer «2Х?+13Х+2=0» 


If L and M are the two roots of the equation 


roots are : x and а= 


м? 


:X2-2 X-4-0 > find the equation whose 
«16X?-12X «120» 


If L and M are the two roots of the equation 


2 2 
;d M 
whose roots are : M and T 


:3x?-5X 220 » form the equation 


«18 X? -35 X 4 1220» 


If L and M are the two roots of the equation 


*E)——:£8)— 8 ——.8)1——6)——:0——.0—— 8 —— Q——-(——-| 


whose roots are : 2 L+} Mel 


:10 X24 12 X- 120 , form the equation 
«5 X?—48 X-32-0» 


If Land M are the two roots of the equation 
roots аге: 12 M and M? L 


:X?-3 X—5=0 > find the equation whose 
«X^ «15 X- 125 =0» 


| 
* n 
| roots are : 6 L2 + М? 


If L and M are the two roots of the equation 


:X2-3 X 52-0 > find the equation whose 
«X!-5x-6-20» 


Exercise Four | 


If Land M are the two roots of the equation : X? —3 X—1=0 » where L>M » form the 
equation whose roots are: 3 L-2 M :2L-3M «X?_5Y13 Хх +79 =0» 


If L+ 2 and М +2 are the two roots of the equation : X?— 11 X 43-0 , find the equation 


E LM «Х?-7Х-15=0» 


If L+ 3 and M +3 are the two roots of the equation : X2—5 X4 11 20 , form the 
equation whose roots are : L? Mand M?L «X^ «5X412520» 


it TOME the two roots of the equation : X?—3 X + 1 =0 , form the equation whose 


р «Х2-36=0» 


If L and М аге the two roots of the equation : X? —2 X — 5 = 0 , form the equation whose 
roots are: L?+M » M^ «L «X^-16 X4 5820» 


rÈ and 3 - are the two roots of the equation : X?-12 X 49-0 , form the equation 


MN M. аге: +, 1. «X?-52X+1=0» 
L M? 

If the difference between the two roots of the equation : 6 x?-7X+1=cis и, 

find the value of c «4» 


If the difference between the two roots of the equation : 3 X? —2 X + c = 0 equals the 


li 

$ 
difference between the two roots of the equation : 2 X 2_¢x4+3=0 
» prove that : 9c? +48 c—232=0 


C If the difference between the two roots of the "mei X) ek X4 2k = 0 equals twice 
the product of the two roots of the equation : X243 X k 20 » then find the value of k 


«0 or -ф» 


If L and M are the two roots of the equation : 4xX?-6X+a=0andL?+M*=7LM ; 
find the value of a «1» 


If Land M are the two roots of the equation : X2-8 X4 c2 0 and L? + M? = 40 » find the 
numerical value of c » then form the equation whose roots are : L’M+M? LLM 


«c=12 5 X^ 108 X+ 115220» 


If L and M are the two roots of the equation : X 2_4х—5 =0 where L>M > then form 
the equation whose roots are : L-7 »2 M? + 1 «X*-X-620» 


1 € Remember @Understand — OApply ə Higher Order Thinking Skills 


(^ 
je Discover the error 


О IfL-1andM-41 are the roots of the equation : X? 4 5 X «3-0 »then find the 
1 quadratic equation whose roots are : L and M 


Taaa OCA — — — — 

V(L-D-OM-D--5 “L+M=-5 

2 L+M+2=-5 »>LM=3 

S L+M=-7 ~ (L+1I)+M+) 

sv (L+1 (M+) =3 =L+M+2=-5+2=-3 

“«. LM+(L+M)+1=3 > (L+1) (М +1) 

= LM-74+1=3 =LM+(L+M)+1 

ЛМ =9 =3-3+1=1 

г. The equation іѕ:Х2+7 Х+9=0 г. The equation is: Х2+3 Х+1=0 
Which of the two answers is correct ? Why ? 


Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 


4 (1) The quadratic equation whose roots are the dimensions of a rectangle of area 15 cm? 


and its perimeter 26 cm. is ---------- 


(a) X?-26 X4 1520 (b) X?«26x- 1520 
(с) X?-13 Х-15=0 (d) X?-13 X «1520 
© (2)Ifa?+3a+1=0 > Ъ2+3+1 = 0 where a »b are real different numbers 
еп £45 = a 
(а) 2 (7 (c)-5 (d) 11 


© (3)IfL » M are the roots of the quadratic equation : (X — a) (X — b) =k » then the 
quadratic equation whose roots are a and b is - 


(а) (X-L) (X- M) =0 (b) (X-L) (X-M)+k=0 
(с) (X- L) (X- M) - k (d X?- (Le M) X 4k -0 


4 (4 ) To form the quadratic equation whose roots 4 L » 4 M where L , M are real numbers 


it is sufficient to have ---------- 
(a) L+M = 5 only. (b) (LM 4) (LM — 3 = zero only. 
(c) (a) » (b) together. (d) nothing of the previous. 


Exercise Four | 


term of the equation and he got the roots of the equation 3 » 4 » while Khaled 
miswrite the coefficient of X in the equation so he got the roots of the equation 2 » 3 
then the right roots of the equation are ---------- 
(а) 254 (b) -25-4 (c) 156 (d)-1 5-6 

( 6 ) If the roots of the quadratic equation : X 2 +b X c 2 0 are two consecutive odd 
numbers »thenb? -4c = = 
(a)-1 (b)2 (c)3 (d)4 


| ( 5 ) Omar and Khaled are trying to solve a quadratic equation Omar miswrite the absolute 
& (7 ) If the roots of the quadratic equation : X ? b Xe c =0 are two different integers and 


b ‚с are prime numbers which of the following statements could be right ? 
(D The difference between the equation roots is odd. 
Qb-cisa prime number @) + с is а prime number 
(а) © only (b) Ф » Q only. (с) Q »@ only. (d) All the previous. 
( 8 ) If the curve of the function f where f (X) = a X? + b X + c intersects X-axis at X - L 
»XzM where | L-M |» 1 » then ——— 
(2f(L-D»f(D»f(L-1) (f(L-D»2f(D»f(L*1 
(с) f(D»f(L-0)»f(L-1) (d) f (L- Dxf(L-0«0 
(9)IfL.M are the roots of the equation : X? — (tan 69 x-1 -0andL?4M?-3 
where 0° < Ө < 90° , then Ө = ---------- 


OE (ox of of 


If L and M are the two roots of the equation :a X? +2 b Х+с=0 »a#0>L>Mand 
L-M -2 ; prove that : 
(1)b?=a(a+c) (2)L=1-2 


If the difference between the two roots of the equation : a X 24bX+c=0 »where 
а 3: 0 equals twice the sum of their multiplicative inverses 


» prove that : c? (b? — 4 ac) = 4 a? b? 


————— c — «— — ——«— — — —: 


Exercise 5 Sign of a function 


1 From the school book | 6 Remember 


| First\\ Multiple choice questions 


Choose the correct answer from those given : 


@Understand 


Apply 


e Higher Order Thi Skills 


$ (1) The function f : f (X) =—4 is negative in the interval -----.---- 


(a) J+% » 4[ only. (b) ]- 4 »4[ only. 

(о Fe > ef (d) ]- 2 »2[ only. 
© (2) The function f : f (X) = 5 X —3 is positive at ---------- 

@x>2 x«i ()x»i () x «-? 
© (3)If f C022 X-4 sthen f is negative at X € ---------- 

(a) [2 s [ (b) ]- »2f © ]2 ,=[ (à ]-=›,2] 
$ (4) The sign of the function f : f (X) = 6 —2 X is non positive аї -.-..---.- 

(a) X>3 (b) X<3 (c) X«3 (d) X23 
° (5 ) The function f : f (X) 2 3— 4 X is non negative at X € сезе 

@]-=,6]  ®]-=›6[ (о [6 ,=[ (a) ]6 >of 


( 6) If the function f : f (X) = X +2 where XE]-4 53[ 

s then f (X) is positive at X € ---------- 

(9]-»5-2[ (]-2›=[ (c) ]- 4 »- 2[ (à) ]-2 3 
(7 ) If the function f: f (0) 2 X 3» x€ |5,6] 

s then f (X) is negative at X € ---------- 


(а) |-5 ,-3[ €)]-»:.-3[ (о) ]-3 = (à ]-3 ,6[ 


Exercise Five | 


$ (8) The function f : f (X) = c has a sign ---------- always. 
(a) positive (b) negative 
(c) like the sign of X (d) like the sign of c 
* (9) The sign of the function f : f (X) = а X +b onR is the same as the sign of b if ---------- 
(a)a=b (b)a-0 (с)а>0 (4)а<0 
* (10) The function f : f (X) =a X? + b X + c has one sign on IR if eM 
(а) 5 -4ac»0 (b) b?-4ac«0 
(c)b?-4ac=0 (d)b?-4acz0 
© (11) If f (X) 23 X » then the sign of the function f is negative in the interval -.-------- 
а)]-=›3[ — @]3›=[ (о) L» sof (d) ]-3,=[ 
$ (12) The function f : f (X) = X? — 9 is negative at X Єз 
(a)R-[-3 53] (]-3»3[ (c) ]-  .-9[ (4) ]- e »-3[ 
$ (13) The function f : f (X) 2 X? + 1 is positive at ХЄ ---------- 


(а) 0 »æ[ only. (Ы) ]1 »=[ опу, — (o]-e1[onty (@)R 


$ (14) The function f : f (X) = X? — 6 X +9 is positive in the interval --------- 
(а) ]0 > ef Ы |- 3] (c)R-{3} (a) R- {0} 
$ (15) The interval in which the function f : f 0 = X?—5 X+ 6 is positive is ---------- 
| (a) [2 »3] (b R- {2,3} (c)R-[2 53] (d) R— ]2 »3[ 
(16) If f (X) is positive at X € |- 2 » 5[ » then f Q9 =з 
(a) x?-3 x- 10 (b) 10-3 x- x? 
(c) X? 43 x - 10 (d) 1043 x- x? 
(17) If (х) =X? + b X + c is negative at X € ]2 »3[ , then the product of the two roots 


of the equation : X? + b X +c =0 equal --------- 
(a)-6 (b) 6 (c)b (d)-c 


© (18) The sign of the two function f : f (X) = (Х— 1) (X + 2) and g : g Q9 2 - X249 

are both positive at X € ---------- 
(a) ]t »3[U ]-3 »-2[ (5) ]-2,0[ 
(о ]3 see[ U ]- ,-3[ (à ]-3 >3[ 

(19) The sign of the two functions f and g where f (X) = Х- 2,5 09 2 4- X? 
are both negative in the interval ---------- 
(a) ]2 5 ef (b) ]- e »-2[ (c) 1-2,2] (4) Le ,- 2] 

(20) If the function f : f (X) =a X? +b X+ c and a < 0 and the two roots of f (X) 20 


are 2 »—5 » then the function f is positive in ---------- 


(a){-552} (Ж-]-5,2] (с)]-5.2[ (d) ]-=›,—5[ 


UNIT 


1 € Remember @Understand ФАрріу ə Higher Order Thinking Skills 


$ (21) When investigate the sign of the function f its sufficient that you know «-------- 
(a) the curve of the function f is parallel to X-axis only. 
(b) the curve of the function f lies completely below X-axis only. 
(c) (a) and (b) together. (d) nothing of the previous. 
$ (22) If f Q0 2a X * b and X= L is a root of the equation f (X) 20 
then f (L + 1) x f (L1) € 


(a) R* OR ()[-1,1] (d) [-5 55] 
* (23) Which of the following functions is positive for all values of X EIR ? 
(а) 7:700) =х2+4 ®/:/00=3 
(©) f:f =X- +9 (d) АП the previous. 
$ (24) The function f : f (X) = 12 +4 X— X? is not negative in the interval ---------- 
| «]-2»e6[ ®[-2›6] (R-]-2:6[ (@]-=›=[ 
(25) The function f : f (X) 2— (X - 1) (X + 2) is positive in the interval - oe 
(a) ]1 »2f €) [- 1 »2] (0 1-2,1 (d) ]- 9 sl 


© (26) C The opposite figure represents a first degree function of X 
First : The function is positive in 


the interval ----------- 
(a) [2 ,=[ © Ji ›=[ 
(с) ]-›,2[ (d) ]2 ›=[ 
Second : The function is negative in 
the interval ----------- 
не )]-2.2] 
(о ]- ee »2[ "TE 


© (27) E3 The opposite figure represents a second degree function f of X 
First : f (X) = 0 at X € з 


(а) А O)N 
€) 1 3] (à) {35-1} 
Second : f (X) > 0 at X € --------- 

(a) ]- 1 »3[ (b [1,3] 

(c) R- [- 1 »3] OR 

Third : f (X) < 0 at X E- 

(а) ]-153[ ®© [-1 +3] ()R-[-1.3] @R 


Exercise Five Ee 


$ (28) If f O9 = (Х- а)? »then f (a + 1) x f (@— 1) Єз 
| ()E- (5) R* €) [1:1] «à ]- 1 »1i[ 
(29) If the roots of the equation : f (X) 2 0 are L » M where f is a quadratic function 
»L>M sthen f (L+ 1) x f (M-1) € 
(a) 10 » of (b) ]- e ,0[ (о [1:1] (à) {о} 
© (30) If Lis a root of the function : f (X) = 0 where f Q9 2 a X 4 b 
s then f (L + 1) x f (L+ 3) Є.............. | 
(a) IR (b) Rt OR (à) [1,3] 
(31) If the curve of the function f » where f is a linear function › intersects the X-axis at 


(3 ›0) which of the following statements is always true ? 


(а) 7 @)>/ (3) (b f (0 « (3) 
(с) f (2) x f (4)>f (3) (d) f (2) x f (4) < f (3) 

* (32) The sign of function f : f (X) (X — 3)? is non-negative on .............. 
(а) {3} only. (Ы) |3 ,=[ опу. — (OR (d) Ø 


è G3Iff (X) =aX?+bX+c > а> 0 and the roots of the equation f (X) =0 are -2 51 
» then the function f is non-positive at ХЄ..............- 


(a){-251} 612,1 (о) E21] @R-[-2,1] 
* (34) The function f : f (X) =a? X? + с where a #0 ›с > O has a sign з alawys. 
(a) negative (b) positive 
(c) like the sign of X (d) like the sign of a 
* (35) The function f : f (Х) = X? — 6 X + 9 is negative оп. 
(a) {3} (b) R- {3} (©) ]3 =] (02 
* (36) АП functions defined by the following rules are positive on IR except -.-..---.---... 
(a) 7 (00) =3 b) f M=X+3 
Of (X)=X?-3X43 Of (=X? 4X43 


(37) If the minimum value of a quadratic function y = f (X) is 3 » then the function is 


negative at X € ... 
aR (b 2 (с) {3} (9 ]3 ,=[ 


(ме) ев \/ (ьш) 0, аі! | 49 


1 € Remember @Understend OApply > Higher Order Thinking Skills 


Essay questions 
Determine the sign of the functions which are defined by the following rules » then 
. 


represent your answer on the number line : 


(1) QB f C02 (X-2) (X* 3) (20mfoo-Qx-3ay 
(3)f09-2x?«5x-'1 (4) 700 =х2-4х+3 
(5)£2n f Q0 - X?-8X416 (6) f 09=2X?-3X+5 
(O)feoszax-7-x? (8)fQ9o-9-4x? 


(9)t2£09-22x? 


Draw the curve of the function f : f ()=2X7-8 in [-2 52] 
° 
From the graph » determine the sign of f in R 


Draw the curve of the function f : f (Q 22 X? -3 X «4 in [-1 21] 
е 
From the graph » determine ће sign of f іп R 


Draw the curve of the function f : f (X) --X?548X-15in [1 » 7] From the graph » 
е 
ИА determine the sign of f іп R and the solution of the equation f (X) = 0 «[355]» 


£ Draw the curve of the function f : f (X) = X? — 9 in the interval [3,4] 
е 
р From the graph » determine the sign of f in that interval. 


а Draw ће curve of the function f : f (х) 2 X? 4 2 Х+4іп [-3.5] 
е 
From the graph › determine the sign of f in that interval. 


Investigate the sign of each of the following functions : 
(1) f: [71:6] —>R where f (x) 23- X 
(2) f:[-258] —+~R where f (092 X?-5 x-6 


Determine the sign of the functions represented by the following figures : 
(1) (2) 


Exercise Five ll 


E Determine the sign of each of the two functions : f: f O2 X-3 > g: g092x?-5x-6 


and when the two functions are positive together. 


Ors, ()=X-3 > f, (X)=5+4X-X? › determine the sign of each of f, » f, on the 


number line and determine the intervals at which the two functions are negative together. 


уо) =x?-5 x+ 6 and g(x)=2x?-5x-18 » State the two functions f » g when 


they are positive together or negative together. 


@ £ Prove that for all the values of k ER the two roots of the equation : 


2 X? -k X k — 3 = O are real and different. 


A 
(94 Discover the error 


Bumfoo-xei 800)=1-х? 


» determine the interval at which the two functions are positive together. 


X=- 1 makes f (X) 20 Х=-1 makes f (X) 20 

f CO is positive in the interval ]- 1 5 oof f (X) is positive in the interval ]- 1 5 | 
»X=+1 , makes g (X)=0 »g (X) is »X=+1 >it makes g(X)=0 

positive in the interval [кн 1 » I[ > thus g CO is positive in the interval ]- 1 » 1[ 
the two functions are positive together thus the two functions are positive 

in the interval together in the interval 
]-159[U]-151[2]- 1 sf ]-15[n]-1:1[2]- 1 5 1[ 


Which of the two answers is correct ? Represent each of the two functions graphically and 


check the correct answer. 


=o oblems that measure high standard levels of thinking 


B) suzy the sign of each of the following two functions : 
()f:foo--2x?-212x-1 
(2)f:f(Q=X+(X+1)(2X+3)-4(X+1)+1 


UNIT 


1 @Remember @Undersiand OApply ə Higher Order Thinking Skills 


[2| Each of the following figures shows the graphical representation of a second degree 
^ 
function in one variable. Study the sign of each function in IR » then find the rule of 


each function : 


Exerci 6 Quadratic inequalities 

r Р Е 

ете іп one variable 

2 Fromtheschoolbook Ф Remember Understand  OApplly o Higher Order Thinking Skills 


Choose the correct answer from those given : 
© (1) The solution set of the inequality : (X 2) (X —5) <0 in Ris ---------- 


(а) {2,5} — sl (€) [ 5] @R-[2 55] 
© (2) The solution set of the inequality : X?4 3 X 42 0 in Ris Е 

(а) {-4›1] €)[-4 1] 

(с)®-]-4›,1[ (d) R- [-4 : 1] 
o (3) The solution set of the inequality : 7 + X?—4 X <0 in R is MM 

Q]-4.7[  ()R-[-4.7] OR @@ 

( 4 ) The solution set of the inequality : 2 X+ X?-- 5» 0 in Ris HI 

(9 R- [-253] © [23] OR ag 
© (5 ) The solution set of the inequality : X?^s9»6XinÉis 

(]-3.3[ OR ()R-[-3,3] @R-{3} 
© (6)The solution set of the inequality : 4 X- X? —4 «0 in Ris эззез 

(a) IR (b) R* (c) RC (à)R- [2] 
© (7) The S.S. of the inequality (X - 1? < 0 in Ris --------- 

@R ъ@ © {1} @R-{1} 
© (8 ) The solution set of the inequality : - X (X + 2) 20 in Ris ---------- 

(@){0>-2} 0) 1-2,0] (о) 1-2 ›0[ «9 [-2 52] 
© (9 ) The solution set of the inequality : X (X— 1) > 0 in R is ---------- 

(a) {0 51] (Ы) Jo » 1[ (с) [0,1] (à) R- [0,1] 


UNIT 
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Ф (10) The solution set of the inequality : X (X — 2) < 0 is ---------- 
(a) {0,2} Ы) ]-2 »2[ (с) Jo »2[ «а ji »2[ 
© (11) The solution set of the inequality : X? <3 X is зз 
а)®-[0,›3] 0) [0,3] (с) Jo »3[ (a) R- Jo »3[ 
© (12) The solution set of the inequality : X? +49 «0 in Ris —— 
(a) @ (b)R (о) -7>7] (d) R- [-7 7] 
© (13) The solution set of the inequality : X 241<0inRis------- 
(а) © (b) (с) [- 1 » 1] @R-}1>1[ 
© (14) The solution set of the inequality : X?+9>0in Ris ---------. 
(а) @ (5)R (о) ]-3 »3[ (а) [-3 3] 
(15) If f (X)=X?-6X49 > then the solution set of the inequality : f (X) <0 in R is --------- 
| а@® (Ы) {3} ()R-]353[ @ [3,3] 
© (16) The solution set of the inequality : X?x9inR* is ——— 
(а) [-3 »3] ()R-]-s3.3[  (0]0.3] (9 
© (17) The solution set of the inequality : X? > 16 in the interval [-4 4] is -+ 
«[-4:4] | qmR-[-4:4] (08 (9) [-4 54] 


(18) Which of the following answers does not belong to the solution set of the inequality 
3x-5z4x-3? 
(3-1 (b -2 (с)—3 (d)-5 

© (19) If the opposite figure represents the function 

fif Q0 X? -2 Х-3 sthen the solution 
set of the inequality X?—2 X—3 > 0 in R is ~- 
@}1>3[ 
€) ]- « »2[ 
© J3 sl 
@ |-= >- ПО vf 

(20) If the solution set in Ж of the inequality : а X? +b X&c»0isR » then — 


(aasbscCR* (b) a » c have the same sign 
(04ac» b? (QYb^-2acem 


ЕЗ 


Exercise Six |. 


1) If the solution set of the inequality : a X? +b X+ c >0 isIR— {d} » then which of the 
following is wrong ? 


(a)b?=4ac (b)a€m* 
(c)ad?+bd+c>0 @& == 
(22) If the solution set of the inequality : TP c «0 is R- [L » M] »then which of 


(b) L+M= 
(с) Б> 4ас 
(d) The S.S. of the inequality ax?+bX+c>0is[L>M] 
(23) The solution set of the inequality : (X + 5) (X- 1) > (X + 5) is --------------- 
(a) [1 > f (b) [-5 »2] ()R-]-5.2[ @R-]}-5>1[ 
(24) ]- 2 , 4[ is the solution set of the inequality : -------------- 
(а) Х2-8>2х (DX?-2Xxs8  (0842xX»X? (dx?-2xz8 
nd The number of integers belong to the solution set of the inequality (2 X + 1) (X —2) <0 


| 
the following is wrong ? 
(а) The S.S. oo aX?+bX+c=0inRis {L,M} 


(a) zero ()1 (02 (3 
(26) 1#5 < X x 8 , then --------------- 

(а) (X-5) (X-8) >20 (b) (Х-5)(Х-8)>0 

(с) (x-5) (X-8) <0 (d) (X - 5) (X - 8) <0 

® (27)Ifa»b CIR sa <b » then --------------- 

ry whet 

(«а> (d) nothing of ће previous. 
(28) The values of X satisfy both : X?2-2 X—3 «0 9X —2 <Q are --------------- 

(а) |-1,31 @1-1,2[ «о p 3t (à [-1 »3] 


Essay questions 


Find in R the solution set of each of the following inequalities : 
(1)£1X?«2x-8»0 | (2)X?-5x-6«0 (3)x?-x-2<0 
(4)4-3x-X?z0 (5)5x-x?-6«0 (6)t3x?-1«0 
(7)4-x?«0 (8) Qx?-4xX+420 | (9)6x-x?-9«0 
(10) X?—8 X 4 16 «0 (1)-x?—10x-2520 | (12 £(32x- x?«0 


UNIT 
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a Find in R the solution set of each of the following inequalities : 
© 


(1) х2+5Х<-4 (2) 85 х2+12х>44 

(3) 13х2=11х+4 (4)taxX?z6x-9 

(5)3-2xzx? (6)7X415s2x? 

(7) а х?+5<1 (8)-x?-7<2 

(9)(x-2) 29 (10) £a (x-2)? «- 5 

(1) £2 X (X42) -3«0 (12) (Х +2)? + (X+ 1) (X-4) «0 

(13) M (X +3} < 10—3 (X 3) (14) £05-2x«x? 

Determine the sign of the function f : f (X) =X? -5 X + 6 and from that find in R the 
ji solution set of the inequality : f (X) «0 


баа the sign of the function f: f 022 X747 X- 15 and from that find in IR the 
9 
solution set of the inequality : 2 х?+7х=15 


Determine the sign of the function f : f (X) 2 Х2+4 
» then find in R the solution set of the inequality : f (X) < zero 


Draw the graph of the function f : f (X) =-Х?+2Х+3 in the interval [-2 ,4] >from 
П the graph find in R : 

( 1 ) The solution set of the equality f (X) 20 | ( 2 ) The solution set of the inequality f (X) <0 

( 3 ) The solution set of the inequality f (X) > 0 


£3 Find in R the solution set of the inequality : (X + 1)? < 4 (2 X 1)2 
. 


Yousef's answer 


у (X+ 1) <4(2X-1)? +1) <4 x-1* 
 X+1<2(2 X- 1) by taking ^- X?+2X+1<16X?-16X+4 
the square root to both sides “= 15X2-18X+3>0 
л —-4X4+X424+1<0 
<. The equation related to the inequality 


-. The equation related to ism А De Ds ч 
the inequality is: -3 X 43-0 7. The solution set = {! , 4} 


1-3 Х+3<0 


Exercise Six | 


^. The SS. is {1} . P pacing the sign of f where 
* By investigating the sign of f where z215X?-18X43 
РО) =-3Х+3 
| : 
X jp = f 73 Goon res 
fix dd ------ 
~. The solution set = ]1 5 | тшнде 8: G yt 1] 


Which of the two answers is correct ? 


Find in R the solution set of the inequality : X?-2 X+ 120 
. 


+ The related equation to the inequality is 77 The related equation to the inequality is 
X?-2X4120 -(x-1?20 х?-2Х+1=0 .(X-1?-0 

2. The SS. - {1} 2. The 5.5.= {1} 
* Investigating the sign of the function * Investigating the sign of the function f : 
f where f (X)=X?-2X+41 f(O=X?-2x4+1 

© 1 

© 
= The solution set =R- {1} -. The solution set = IR 


Which of the two answers is correct ? Why ? 


Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 
*(1)1ff (X) =x?-7X+12 , XER, then all the following are true except ---------- 
(a) solution set of the equation f (X) = 0 is (3 B 4} 
(b) solution set of the inequality f (X) > 0 is R- [3 » 4] 
(c) solution set of the inequality f (X) < 0 is ]3 » 4[ 
(d) f (X) is positive in the interval R- 13,4[ 
© (2 ) The sum of integers belong to the solution set of the inequality 
(06-2) 8: 1) s en 
(2-1 (51 (c) 2 (d) 3 


(^: t) s fast \/ (дш) аа-аа, yalsdl | 57 
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+ ( 3 ) The solution set of the inequality (X + 32 <4 (X+ 1) in Ris 6 
|55511  ®в-]55.[ of] @r-[ 1] 


4 (4)IfL M are the roots of the equation : a X? +b X+ c 20 wherea» 0 »L<M > then 


the solution set of the inequality a X? + b X+ c « in Ris --------- 
Qe» elL:M[ (с)]м›=[ (@) R-[L 5M] 
( 5 ) the discriminant of the equation : a X ? +b X+c=0 is negative » then the solution 


set of the inequality aX?+bX+c <0 where a<0 in Ris -= 
(a)R (b) Ø (c) Rt (d) IR^ 


& (6) IE L » M are the two roots of the equation :2 X? +(k—2) X- 5-20 and- 1 «L «M > 


(а) -1<к<0 (b)k>6 (c)k<-1 (d)-1«k«6 

& (7 ) If each one of the two roots of a quadratic equation : x?-2kX+kK+k-5=0is 
less than 5 » then k € — 
(а) [4,5] ®[4›=[ (о ]- »4[ (а) ®- [4 » 5] 


( 8 ) If the two roots of the quadratic equation : X? —k X+ 1 = 0 are not real » then ~- 


(а) КЄ2- (b)-2«k«2 (c)k>2 (d)k«-2 


© (9) If the solution set of the inequality : X?-4<X+kis [-2 »3] »thenk = ---------- 


m ®1 ()2 an 
© (10) If the solution set of the inequality : X?— 10 <b X is ]- 2 » 5[ » then b = -+ 
(a) - 10 (5-2 (03 he 
© (11) If one of the roots of the equation : X? — b X + 3 = 0 belongs to the interval ]1 »2[ 
> then b € -+ 
ens ®t oz  @r-pz-4 


(12) If S, is the solution set of the inequality : X ?. x -2 «0 and S, is the solution set of 
the inequality : X? + X -2 «0 > then S, N S, 2 —— 


(a) 8 (5 [-2 2] (о [-1›1] @®-]-1›,1[ 


Exercise Six | 


1 
(13) IfL › М are the roots of the equation: a X? +a X & a 2-0 and2 C ]L :M[ 


ə then a € 

(a) [1 2] (Rt ej]-.([ w]2.2[ 
(14) If the two roots of the quadratic equation : 4 X? — 2 X + т = 0 belong to the interval 

]- 1 »1[ еп 

(а) 0 <т<2 ()-6«m«i ()-2«msi (d)-Beme-2 


Find the S.S. of the inequality : 10» X742 X-523inR 


[88] 


Life Applications on Unit One 


C] From the school book 


a A missile is launched vertically upwards with speed 

u = 24.5 m/sec. Calculate the time "t" in seconds elapsed 
such that the missile reaches a height S = 29.4 m. » given 

that the relation between the height "S" and the time "t" is 
as follows :5 =ut—4.9t? 


N 
6 
в 
g 
w 
@ 
@ 
а 


[2] A diver starts jumping from a platform of height 10 metres 
above water surface. If the height of the diver above water 
surface "S" metres is determined by the relation : 

S$-—4912 43. 1+ 10 » where "t" is the time in seconds. 


After how many seconds the diver will reach the water surface ? 


«5 sec.» 
7 


ШЇ The dimensions of a rectangular piece of land are 6 and 9 metres : it is required to 
double its area by increasing each of its dimensions with the same magnitude. Find the 


additional magnitude. «3 metres » 


A golf player strikes the ball to a certain place » the 


«и» 


following relation represents the height “у” in feet : 
y =— 16 t? + 80 t + 20 where "t" is the time by sec. 


( 1 ) After how many seconds it will reach the ground surface ? 


( 2 ) Does the ball reach a height 130 feet ? 


« 524 sec.» 


a £13 Population of Egypt in 2013 is estimated by the relation : Z = п 27412n491, 
where (n) is the number of years and (Z) is the population in millions : 

( 1) What is the population in 2013 ? 

( 2.) Estimate the population in 2023 

( 3 ) Estimate the number of years at which the population will be 334 million. 


« 91 million s 203 million » 15 years i.e. in 2028 » 


[60] 


Life Applications | 


Ш Find the total electric current intensity passing through two resistances connected in 
parallel in a closed circuit » if the current intensity in the first resistance is (4 — 2 i) 
643i 
24i 
equals the sum of the two current intensities which passes through the two resistances). 


ampere and the second resistance is ( ) ampere (given that the total current intensity 


«(7 -2 i) ampere » 


LL If the electric current intensity passing in two resistances connected on parallel in 


a closed circuit equals 6 + 4 i ampere » and the current intensity passing in one of them 
17 
4- 


equals P then find the current intensity passing in the other resistance. 


«(2 +31) ampere » 


Ш The production of a gold mine from 1990 to 2010 estimated in determined ounce was 

determined by the function f : f (n) = 12 n? — 96 n + 480 where *n' is the number of years 

and f (n) is the production of gold. 

( 1 ) Investigate the sign of the production function f 

( 2 ) Find the production of the gold mine (in thousand ounce) in each of the two years 
1990 — 2005 

( 3) In which year › the production of the gold was 2016 thousand ounce ? 


« 480 thousands ounces » 1740 thousands ounces › 2006 » 


Trigonometry. 


o 

2 

E Directed angle 

a 

8 

Е Systems of measuring angle (Degree measure - 
a radian measure). 

ЕА 

5 Trigonometric functions. 

a 

2 

g Related angles. 

d 

2 

g Graphing trigonometric functions. 

di 

2 -— 

? Finding the measure of an angle given 

5 

a the value of one of its trigonometric ratios 


At the end of the unit : Life applications on unit two 


Directed angle 
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| First, Multiple choice questions 


Choose the correct answer from those given : 


* (1 ) The ordered pair ( OB КТ ) represents the directed angle ---------- 


(a) Z OBC (b) 2 BOC (c) 2 BCO (d) Z OCB 
* (2) Which of the angles is not the directed Z ABC ? c 
(a) (BA » BC) (b) 
B A 
o" ^ 
2 
(c) (d) 
B А в а 


7 (3) If @ is the smallest positive measure of a directed angle » then its negative measure 
JS conces 


(39-80 (b) Ө – 180° (c) 0 - 360* (9) 360°- Ө 

* (4) If, is the positive measure of a directed angle and 6, is the negative measure of the 
same directed angle » then Ө, – Ө, = ---------- e 
(a) zero (b) + 360 (c) 360 (d) - 360 


7 (5) If 6 is the directed angle » then the sum of its positive and negative measure 
(where 0 is not zero angle) 


(a) equal 360° (b) more than 360° 
(c) Є ]- 360° , 360° (à) Є]0 . 360° 


| 63 


UNIT 
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(6) C In the opposite figure : 
Which one of the following ordered pairs expresses 
a directed angle in its standard position ? 


@ (TA CD) €) (OE OA) 
(o (08,09) (à) (OA .OB) 


( 7 ) If the directed angle is in standard position » which of the following is correct ? 

(D its vertex is the origin. 

@ its initial side coincides the positive X-axis. 

(3) its measure is positive. 

(a) © only ()D>@only (о) Ф, опу (d) АП the previous. 
( 8 ) It is said that the directed angles in the standard positions are equivalent if they 

have the same ---------- 

(a) initial side. (b) terminal side. 


(c) vertex. (d) rotation direction. 


( 9 ) If Ө is the directed angle measure in standard position » n Є2 » then the angles whose 
measures (Ө + n x 360°) are called ---------- 


(a) equivalent. (b) quadrantal. (c) supplementary. (d) adjacent. 

* (10) If A and B are the measures of two equivalent angles » then — A and — B аге. 
(a) supplementary. (b) equivalent. 
(c) complementary. (d) of sum — 360° 

* (11) The quadrantal angle measure is multiple of ---------- 
(a) 360° (b) 180* (c) 90° (d) 60° 

© (12) @ The angle whose measure is 60° in the standard position is equivalent to the angle 
of measure ---------- 
(a) 120° (b) 240° (c) 300° (d) 420° 

© (13) ГЇ The angle of measure 585° is equivalent to the angle in the standard position of 
measure ----- 
(a) 45° (b) 135° (c) 225? (d) 315° 

© (14) The angle whose measure is 950° is equivalent to the angle in the standard position of 
measure ·.-------- 
(a) 130° (b) - 130° (c) 235? (d) — 230° 

(15) All the following angles are equivalent to 75° in the standard position except -+ 

(a) - 285° (b) — 645* (c) 285° (d) 435° 

© (16) The quadrant in which the angle of measure 1670? lies is the ---------- 

| (a) first. (b) second. (c) third. (d) fourth. 


Exercise Seven liste 


Ф (17) The angle whose measure is (— 135?) lies in the ---.--..-- quadrant. 

(а) first (b) second (c) third (d) fourth 
(18) C The angle whose measure is (— 850?) lies in the ---------- quadrant. 

(a) first (b) second (c) third (d) fourth 


| (19) All the following are measures of angles lying in the second quadrant except ---------- 
| (a) — 240° (b) 100° (c) — 120° (4) 860° 

(20) The angle of measure 45° + (4 n + 1) x 90? lies in ће ---------- quadrant (n € Z) 

| (a) first (b) second (c) third (d) fourth 

(21) If the terminal side of angle of measure 60? in standard position rotates two and 
| quarter revolutions anticlockwise then the terminal side represents the angle of 


measure - . 
(а) 60° (b) 120° (с) 150° (d) 240° 
(22) If the terminal side of an angle of measure 30° in standard position rotates three and 
half revolutions clockwise » then the terminal side will be in the ---------- quadrant. 
(a) first (b) second (c) third (d) fourth 


Essay questions 


Which of the following directed angles is in its standard position ? 


Explain your answer. 
(1) (2) (3)Q 
у p % 
x x E м x £ x 
о [9 о 
у y y 
(4) " (5) " (6) а = 
x x х, x x x 
о о о 
f y y 
(ш y (8) y, (9) у 
х | x x x x x 
О @ о 
y y y 


(i6) e Aust \/ (ыд) stil tea жайа] 
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a Find the measure of the directed angle Ө in each of the following : 
(1) £a (2) (3) 


(4) (5)Q (6) 


@ ns 


a CA Show by drawing : each of the following angles in the standard position : 
] (1) 32° (2) 140° (3) - 80° (4)-110° (5)-315° 


a Determine the quadrant in which each of the following angles lies : 

е 

(1) Еа 24° (2) Е 215° (3) -50° (4) 210° 
(5) 150° 14 (6) 89° 59 (7) -180° (8) 269° 59 60 


a Determine the smallest positive measure for each of the angles whose measures are as 
follows > then determine the quadrant in which each angle lies : 
(1) А -56° | (2) 600° | (3) @ -215° | (4) 940° 


(5) Ed 415° (6)—870* (7) 1120? 15 (8) -590° 18 


Determine one of the negative measures for each of the angles of the following measures : 
(1) 83° | (2) 136° | (3) 90° 
(5) 964° 


(4) 264° (6) 1070° 


Е Find two angles » one of them with positive measure and the other with negative 


measure having common terminal side for each of the following angles : 


(1) 40° (2) 150° (3) - 125° (4) – 240° (5) – 180° 


Exercise Seven | 


[8] 1 Write the positive measure of the smallest angle and another angle with negative 
е 


measure sharing with the terminal side for the angle whose measure is (- 135?) : 


\ Karim's answer ) 
The smallest angle with positive 
measure = —135? + 180° = 45° 
An angle with negative measure 
2-135? — 180° = -315* 


The smallest angle with positive 
measure = —135? + 360? = 225° 


Anangle with negative measure 
=- 135° — 360° = —495* 


Which of the two answers is correct ? 


| Third\ oblems that measure high standard levels of thinking 


Choose the correct answer from those given : 


$ (1) IfA ,В are two measures of equivalent angles » then which of the following 


represents the measures of equivalent angles » where C € Z ? 

(а) (A + C) » (B +С) (b) (A-C) (В -С) 

(c) (CA) » (CB) (d) АП the previous. 

P (2) If A »— A are measures of two equivalent angles , then one of the values of A is ---------- 
(a) 150° (b) 90° (c) 180* (d) 270° 

P (3) TF (3 X—5) is the smallest positive measure › (3 y — 5)? is the greatest negative 
measure of equivalent angles » then X — y = -----..-. 

(a) 360° (b) 180° (c) 120° (d) 90° 

© (4) If (0 + 20)? , (20 — 8 6)° are the positive and negative measures of a directed angle 
respectively » then the smallest positive value of 0 is 


(a) 20° (b) 10° (c) 30° (d) 40° 


© (5) If the terminal side of an angle in standard position passes through the point (- 1 » 0) 


»then its terminal side lies in ---------- 


(a) first quadrant. (b) second quadrant. 


(c) third quadrant. (d) otherwise. 


Exercise 8 
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Choose the correct answer from those given : 


9 (1) The angle of measure an lies in the ---------- quadrant. 

(a) first (b) second (c) third (d) fourth 
о (2) О The angle of measure ЗІЛ ties in the — quadrant. 

(a) first (b) second (c) third (d) fourth 
9 (3) The angle of measure эл. lies in the ---------- quadrant. 

(a) first (b) second (c) third (d) fourth 
© (4)The angle of measure = lies in the - - quadrant. 

(a) first (b) second (c) third (d) fourth 
9 (5) О The angle of measure — an lies in the ---------- quadrant. 

(a) first (b) second (c) third (d) fourth 
9 (6 )Ifthe degree measure of an angle is 43° 12 , then its radian measure is - 

(a) 0.2474 (b) 024 Xt (c) 0.28784 (d) 0.28 7 
9 (7 ) The degree measure of the angle of measure sm ds 

(a) 540° (b) 820* © 150° (d) 480° 


9 (8)The sum of the measures of the angles of the quadrilateral in radian equals ·-------- 


(a) 2% л «Зл (23x 


68 


Exercise Eight I Ё i 


( 9 ) C If the sum of measures of the interior angles of a regular polygon equals 
180? (n — 2) where n is the number of its sides then the measure of the interior angle 
in radian of a regular pentagon equals 


wF 42 (923 2л 

(10) In a circle of diameter length 12 cm. » ће length of ће arc subtended by a central 
angle of measure 60? equals ---------- cm. 
(a) 57 (b) 4.0 (зл (d) 2t 

(11) The length of the arc subtended by a central angle of measure 135° in a circle of | 
radius length 8 cm. equal ---------- cm. | 
(а) 6 (бл (с) 1080 (d) 27 


© (12) EB The measure of the central angle in a circle of radius length 15 cm. and opposite 
to an arc of length 5 Jt cm. equals ---------- 
(a) 30° (b) 60° (c) 90° (d) 180* 
(13) The measure of the central angle in a circle of radius length 12 cm. and opposite to an 
arc of length 2 Л cm. "cU eM 
| @2л ът ot @ 2 
(14) The meausre of ће "e angle subtended by an 8 of length equal М diameter 
length of the circle. approximately to the nearest degree equal ---------- 
| (a) 113° (b) 115° (c) 120° (d) 180° 
(15) If the meann of one of the angles of a triangle is 75° and the measure of another 
| angle i ist Ç »then the radian measure of the third "udi equals зс 
^ 


oF DE: oF (52 | 
(16) i, string length of a А pendulum is 14 cm. swings іп an angle of measure 15 л 
» then its arc length = ---------- cm. 
(а) 4.6 (b) 4.4 (с) 4.2 (9) 4.8 
(17) ABCD is a cyclic quadrilateral ; m (4 A) = 60° , then m (4 C) = + 
| @ Ж ъ® (923 o% 


* (18) In the opposite figure : 
To find the length of АВ 
it is sufficient to get ---------- 
(а) A AMB is an equilateral triangle of perimeter 30 cm. only. 
(b) the circle circumference = 10 7t cm only. B 
(c) (a) » (b) together. 
(d) nothing of the previous. 
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© (19) The radian measure of a regular heptagon exterior angle equals - 
(OE E 2x «л (d) $m 
© (20) In the opposite figure : 


If AB » AC are two tangents ^ 

to the circle M and m (Z A) = X 

and the circle circumference — 96 cm. 

»then the smaller arc length BC — эзсез Р 

(а) 20 (b) A (c) 28 (d) 20 7t 


© (21) The angle whose measure 30° + 180° (2 n + 1) where n EZ › its radian measure 
is equivalent to ---------- 


@ = ъл oga @ 5л 


(22) If the length of an arc in a circle equals 3 of its circumference ; then the measure of 


the central angle subtending this arc in degrees equals ---------- 


(a) 30° (b) 67° 30 
(c) 135° (d) 43° approximately. 
© (23) In the circle whose radius length is the unit length » the measure of the central angle 
in radian is -== 
| (a) i its arc length. (b) i its arc length. 
(c) the length of the arc. (d) double its arc length. 
(24) The radian measure and the degree measure of the central angle that subtends an arc 
of length 3 cm. in a cricle of area 16 IU em? з 
(a) (1*4 , 180°) (b) (1.5% , 86°) 
(c) (1.75™ , 90°) (d) (0.754 ‚ 42° 58) 
(25) The angle of measure 1" is called ---------- angle. 
(a) quadrantal (b) obtuse (c) central (d) radian 


Essay questions 


Find in terms of 7t the radian measure of each of the angles whose measures are as follows : 
(1) 135° (2) 90° (3) @ 300° (4)- 235° 
(5)-210? (7) @ 390° (8) £3 780° 


[70 | 


(6) 112° 30 


Exercise Eight і 


L2] Find the radian measure of each of the angles whose degree measures are as follows 
approximating the result to three decimal places : 


(1) 58° | (2) В 56.6* | (3) 37° 18 


(4) 115°38 6 (5) 257° 54 (6) £3 160° 50 48 


Find the degree measure (in degrees » minutes and seconds) of each of the angles 
whose radian measures are as follows : 


(1) 4X | (2) 20727 | (3) Е 0.49% 


15 
(4) - 1,6704 (5)£22274 (6) Q - 31m 


Ш The opposite figure represents the 
measures of some special angles » some of 


them is written in radian outside the circle 

» and the other is written in degrees inside 
the circle. Write the corresponding measure 
of each angle in the opposite figure. 


Determine the degree measure and the radian measure for the central angle that 
subtends an arc of length (b in a circle of radius (r) in each of the following cases : 


(1) (= 12cm. »rz 10cm. | (2) (214 cm. »r- 7 cm. 


(3) l=2 7cm. r2 бст. (4) (21572 cm. »r2 9.17 cm. 


Find the length of the radius of the circle in which a central angle (Ө) is drawn 
subtending an arc of length b in each of the following cases : 


(1)0=27 ,(-225 em. (2) 020.7674 , (23835 cm. 


(3) 0= 139° ,/= 24325 cm. (4) 02789 36 26 „(= 43.92 cm. 


Find to the nearest one decimal place of a centimetre the length of an arc in a circle of 
radius length (r) subtending a central angle of measure (0) in each of the following cases : 
(1)r2 125 cm. ,0 = 1.6" (2) г=20ст. ,0 = 2434 
(3)r275cm.,02 67^ 40 | (4) т=15ст.,0= 104* 58 ё 


Find the circumference of a circle which has an arc of length 12 cm. subtended by 


| an inscribed angle of measure 45° «48 cm.» 


UNIT 
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a Find in radian and degrees the measure of a central angle subtending an arc of length three 
^ 


times the length of the radius of its circle. «3™ , 1715 53 14» 


If the measure of a central angle in a circle equals 105? and it is subtending an arc of length 


- cm. » find the length of the diameter of the circle. «8cm.» 


In a triangle » the measure of one of its angles is 60° » and the measure of another angle is F 


Find the radian measure and the degree measure of the third angle. «& T › 75°» 


тай 
In a quadrilateral » ће measure of one of its angles is (2) > ће measure of another 


angle is es" and the measure of a third angle is 45° 


: ; 2200 ne 
Find the degree measure and the radian measure of the fourth angle (x= 2) «70° (4) » 


Two angles › the sum of their measures equals 70° › and the difference between them equals = 


» find the measure of each angle in degrees and in radian. «53° 317° a л эл л» 


Two supplementary angles ; the difference between their measures is A Find the measures 
2X X 


| 
| 
ji of the two angles in radian and in degrees. « A rx 21207 260°» 
| 
| 


C In the opposite figure : 
If the area of the right-angled triangle MAB at M equals 32 cm? 


» find the perimeter of the shaded area to the nearest hundredth. b. 
=“ 
« 28.57 cm.» 


XY is a diameter in circle M its length is 18 cm.» the chord YZ is drawn such that 
~ 
m (4 XYZ) = 10°. Determine the length of the minor arc XZ approximating the result to 


the nearest two decimal places. «3.14 cm.» 


£ In the opposite figure : 
AB E AC are two tangents to the circle M > 
m (Z САВ) = 60° ,АВ = 12 ст. 


Find to the nearest integer the length of the greater arc BC 


Exercise Eight | 


[18] ABC is a right-angled triangle at C drawn inside a circle » if AB = 24 cm. » BC = 12 cm. 
» find the lengths of the three arcs into which the circle is divided by the vertices of this 


triangle approximating the result to the nearest one decimel place. 


« 12.6 cm. 925.1 cm. 337.7 ст.» 


A circle of radius length 7.5 cm. passing through the vertices of the triangle ABC ; if m (Z 
ВАС) = 60° , m (Z ABC) = 54° , find the lengths of the three arcs into which the circle is 
divided by the vertices of this triangle. «15.7 cm. » 14.1 cm. 917.3 cm.» 


Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 


4 ( 1) If an arc opposite to central angle of measure 72? was cut from a circle whose radius 
length 14 cm. and bent to form a circle » then the radius length of the resulted 


circle = ст. 
(a) 14 (b) 2.8 (с) 5.6 (d)7 

(2) In the opposite figure : 
Circle whose centre M : the radius length 10 cm. F 
> if the length of АВ Є]5 ,6[ » then the value A 
of X could Без 
(a) 90° (b) 60° (c) 28? (d) 34* 

$ ( 3) If the ratio between measures of angles of a quadrilateral is 5 : 4 : 9 : 6 » then the 

measure of the smallest angle = ---------- fad 
oT OES o% «3 

( 4 ) The positive measure of an angle that formed between the hour hand and the minute 
hand at exactly half past two equals ---.------ ы 
а) 2. ъз oF E 


(5 ) If the arc length opposite to central angle of measure 60° in a circle equals the arc 
Î length opposite to central angle of measure 80° in another circle » then the ratio 
between the two radii of the two circles is --------- 
@ 2 ъ+ © а OF 

(6) Acylinder rotates 45 revolutions per minute around its axis » then the measure of the 
| angle at which a point on the lateral surface rotates in one second equals ---------- 


(2) 2. л (933 (@2л 


(V е )\ а \/ (onla) аш, уа! | 73 


UNIT 
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© (7) (The measure of the circle)" > n where n is a positive integer » then the greatest 
value for п is зз 
oa (55 (6 (d)8 
( 8 ) The distance covered by the tip of the minute hand whose length 8 cm. from 6 am till 
quarter past three pm equals --------- cm. 


(a) 592 3X (b) 148 zt © 3л @ 37 д 

& (9) In the opposite figure : 
When the greater gear revolves one revolution с, 
then the smaller gear revolves 3 revolutions. Pel 
Tf the smaller gear revolves one revolution in 


the direction of the arrow shown on the figure 


»then the measure of the central angle of revolving the greater gear is --------- ma 
л -2X 2л 
(а) – 5- (b) —— Oz (d) 200 


& (10) In the opposite figure : 
Two circles M and N : their radii length are 21 cm. » 


7 cm. respectively. If a circle N rotated a complete revolution 
from a point A to point B »then m (Z AMB) = 


а) 25 ъз (927 
& (11) In the opposite figure : 
ABCDEF is a regular hexagon of 
side length 4 cm. inscribed in a circle M 
»then the length of АВ mee cm. 
(a) СЕ" («2л @ 5л 
ШЇ A straight line makes an angle of radian measure es with the positive direction of the 
X-axis in the standard position in the unit circle. Find the equation of the straight line. 
«у={з х» 
In the opposite figure : A 
A quarter circle » BCMD is a rectangle which is drawn р B 
inside it » where CD = 10 cm. m 
Find the length of arc ABE M CE 
«50cm.» 


Exercise Trigonometric functions 
g 
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Multiple choice questions 


s Higher Order Thinking Skills 


Choose the correct answer from those given : 


( 1 ) If @ is the measure of an angle in the standard position ; its terminal side 


5 d = 3 " 
intersects the unit circle at the point ge , 4) > then sin Ө = 


2 2 
1 3 1 2 
а) = b) — C) = MEA 
а) 4 0-5 ©; OF 
© (2) If the terminal side of the angle whose measure Ө drawn in the standard position 
intersect the unit circle at the point B (2 > 4) s then cot 8 = 
А -5 = p 
(а) 4 (45 ©з (d) -0.75 


© (3) If @ is a directed angle in the standard position its terminal side intersect the unit 


D -5 12 3 
circle at (= > =) » then cos Ө — sin Ө =---------- 
AT EE a d 
| @ 13 ©) тз (015 @ 73 


( 4) A directed angle in the standard position its terminal side passes through the point 
(3 » 4) » then its initial side intersect the unit circle at the point ---------- 


(a) (3 50) (b) (1,0) (с) (0.6 0.8) (d) (4: 3) 


© (5)Iftan0- i where Ө is an acute angle in standard position » then its terminal side 


intersects the unit circle at the point ---------- 


(90,1) ®@,2 ©?) Өф) 


UNIT 


2 € Remember @Understand ФАрріу ə Higher Order Thinking Skills 


( 6) If sin 0 = 1 , where Ө is the measure of a sitive acute angle » 
{2 ро: g 


then the measure of angle Ө = --.--.---- 


| p 44 OK (c) 45° (d) 90° 
(7) £3 If sin Ө 2-1 » cos 0 =0 , then the measure of angle Ө = ---------- 
| wF [OE (33 dua 
(8) GQ If csc 0 22 » where Ө is a positive acute angle » then the measure 

of angle Ө = --------- 
| (a) 15° (b) 30° (e) 45* T 
(9 ) If tan Ө = 1 » where Ө is a positive acute angle » then the measure 

of angle Ө = ---------- 

(a) 60° (b) 30* (c) 45° (4) 90° 
9 (10) @ If cos 0 = 4 „йкё—=15 > then the measure of angle Ө = ---------- 

e ЕЕ: (93m EE: 


(11) If cos 0 = + „вао -= 15 tye tn 0 = eH 


3 = = 

| @ Е. ъ= © @-үз 
| (12) If the terminal side of a directed angle in the standard position intersect the unit 
| 


А 3 A 
circle at the point (4 > 2 »then the measure of this angle = ---------- 


(a) 150° (b) 30* (c) 60* (d) 210* 


3 
(13) @ If cos 0 = EE where Ө is a positive acute angle » then sin Ө = ---------- 


1 1 2 {з 
а) > = с) d)-— 
(a) d 9) OF @> 
(14) If cos 0 2 0 » sin 0 <0 , then Ө lies in ће ---------- quadrant. 
(a) first (b) second (c) third (d) fourth 
ing-—l = 2 ies in the --------- 
(15) If sin Ө = p? sec Ө їз > then Ө lies in the quadrant. 
(a) first (b) second (c) third (d) fourth 
* (16) If sin 0 = ES »cos0 = 5 > then the angle whose measure Ө lies in the ---------- 
quadrant. 
(a) first (b) second (c) third (d) fourth 


Exercise Nine | m 


$ (17) If Ө is measure of an angle lies in the third quadrant » which of the following is 
always true ? 
(а) ѕіп Ө cos 0 «0 (Ы) sec8csc8 «0 (c) tan Ө cot <0 (d) sin 0 tan 0 < 0 
(18) 2 sin 45° = ---------- 
(a) sin 90° (b) 8 (o2 (d) 2 
5 (19) cot? 30° — sec? 60° + esc? IT meeeees 
(a) ( (b)0 (9-1 (d)2 
(20) sin ( 2л) = on 
(a) sin 12 n л (b) sin 72° (c) sin 288° (d) sin in 
(21) sin 0° + cos 0° + tan 0° = ------.-.. 
| (a)0 (b) 1 (02 (93 
(22) @ cos? © х —sin? ri 
| (а) соз” л і (с) cos Ж (d) cos E 
(23) E cos Z cos 0 + sin s 
| (а) zero (b) 1 (с) —1 (4)2 
(24) sin 0° + sin 90° + sin 180° + sin 270° = ---------- 
| (24 (2 (03 (d) zero 
(25) cot? 30° + 2 sin? 45° + cos? 90° = --.---.--. 
(a) zero (b)3 (c)4 (42 
(26) 2 sin 45° cos 45? cot 45? = -------... 
(a) cos 60° (b) 2 cos 30* (c) 2 sin T (d) tan 7t 
(27) sin 30° + cos 60° — cot 225° = --------.. 
| (22 (b) zero (3-42 (91 
(28) tan? 60° — tan’ 45° HOT алына 
sec” 30° — csc” 45° 
(a) zero (b) 3 (0-2 (d)-3 
(29) kd ip is a square » then sin? (4 ACD) + sin? (Z ABD) + tan (Z ADB) = ---------. 
@ 3 (3 (02 (142 
(30) ABC is an isosceles triangle in which m (Z A) = 120° 
» then sin B + cos? C = — 
| @ 13 (b) 1 i (912 @it 


UNIT 
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> (31) If ABC is a right-angled triangle at B » m (4 A) 22 m (4 C) 


s then sec A + csc C = ---------- 


(a)2 (b) 4 (c)6 (9) 8 
? 32)1ree]o =| cos Ө = i »then csc Ө sin Ө – tan Ө csc 8 = +--+ 
-3 ED 
(a) zero (b)1 (075- @= 
$ (33) Ifsin@ = 7 Hee] 3 X 2n [ > then 9 0050. 
ѕіп Ө 
=17 24 = 24 
(a) + (057 (17 (d) —- 
(34) If XE [0° , 90°] and cos x= 92 60° _ 820° ue X= re 
| sin 90° sin 45° 
(a) 30° (b) 60° (c) 0° (d) 90° 
9 (35) ree] = =I [ »sin8- в sthen {csc @ sin @— шш Ө = ------...- 
4 15 
(a) zero (b) тз 5 (03 (d) 5 
(36) If the terminal side of an angle in standard position intersects the unit circle of point 
| A which lies in the fourth quadrant where the X-coordinate of A equals ў 
s then A = ~-e 
12 uS. _ ЛО -8 
e 3$) ®(% 5) e (3 >) e$ 35) 


(37) If Ө is a measure of an angle in standard position and its terminal side intersects the unit 


@ d (OX EI © is (d) B 


© (38) If the terminal side of a directed angle in the standard position intersect the unit circle 
at (- X » X) where X « 0 , then the sine of this angle = ---------- 
1 1 Үз E 
a) 1 DES ул. aut 
а) 4 E ©-; or 
© (39) The terminal side of angle of measure 30° in its standard position intersects the circle 


circle at the point (4 1, у) where y > 0 » then sin Ө = ---------- 


whose centre is the origin and its radius length is 6 cm. at the point ---------- 


3 
(a) 3 +6) ex.) © (з, 343) « (343 ›з) 
4 (40) The sine of a directed angle Ө in the standard position its terminal side intersect the unit 
circle at the point (1 » 0) equal the cosine of a directed angle X in the standard position 


and its terminal side intersect the unit circle at the point ---------- 


(4,2) (b) C1 50) ©) @›,-1) € (x 7) 


Exercise Nine [ 


© (41) sine of the quadrantal angle ---------- 
(a) equal zero. (b) €] > i[ 
(c)E{0 »1 5-1} (d) more than or equal zero. 


| (42) АП the following trigonometric ratios are for the same angle 0 and lies in the third 


quadrant except ---------- 


а 7 (b) sec Ө=— V10 
10 
(c) cot = 4 (d) csc 8 - 3 
(43) If sin X + cosy 22 X sy €[0* 5 360°[ » then X+ y =o 
(а) 2 (b) 1 (c) 90° (d) 180° 
(44) If 0 - 7. (8 n+ 2) sn EZ » then cos Ө = -= 
1 
(a) 1 =1 (c) zero а) = 
) (b) : ( uz 
Ф (45) If the equation of a straight line : y -3 Х + 1 and it makes with the positive direction 
of the X-axis an angle of measure Ө , then sin Ө = - 
3 3 d. 4 
(az (b) 5 = © 5 @ 5 
| (46) If A ABC is right-angled triangle at A » AD L BC ;AD = 6 cm. and cot B + cot C= 3 
then BC = --------- cm. 
(а) 5 (b) 10 (c) 3.6 (d) 15 


Essay questions 


Determine the signs of the following trigonometric ratios : 


(1) cos 350° (2) tan 100° (3) sec 265° 
: 5л зл зл 
(4) зіп 7" (5) ese =~ (6) cot =F 
(7) tan 410° (8) csc 1200° (9) cos (-165°) 
3x -37 -25л 
(10) cot 327. (11) cot (2339) (12) sec (257) 


E Find all trigonometric functions of the angle whose measure is Ө drawn in the 


standard position › its terminal side intersects the unit circle at the point : 
5 
(o (2.2) (2)(-3;-4) (3) 0-1) 


UNIT 
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8 If 0 is the measure of a directed angle in the standard position and B is the 
intersection point of its terminal side with the unit circle ; then find all trigonometric 
functions of the angle 0 in each of the following cases : 


(1)B(06 sy) »y»0 (2) B(X 5-06) »x>0 
DIR cos (x42) „х<о 
(5)В(—1›у) (6)EBBC X39» X»0 
(7)В(-Х,-)›Х>0 (8) В (9а, 12 a) where 180° < 0 < 270° 


9) E3B(3. а, 2а) »where31 «0 «23 
(9) (2а, ) > where 37 


Find the value of each of : 

(1) tan 0° + tan 45° + tan 180° ( 2.) sin 180° cos 45° — cos 180° sin 45° 
in2 409 o о 

3 TnT- LX л 4 sin“ 30° — 3 tan 45° соз O 

(эеси у Ota созт (4) 2 cos 60° +2 sin 45° cos 45° 


(5) @ 3 sin 30° sin? 60° — cos 0° sec 60° + sin 270° cos? 45° 


Prove each of the following equalities : 
(1) 2 sin? 90° = — 2 cos 180° 


(2) 3 cos 30° tan 60° — 2 sec 45° csc 45° = 1. 


(3)3 cot? 45°— 2 sin 60° cos 30° = 3 sin? 90° 
(4) sec 30° tan 60° + csc? 60 — tan? Ae 


(5) ШШ sin 60° cos 30° — cos 60° sin 30° = sin? A 


(6) 3 tan? 30° + E cos? 30° — i cot? 45° csc? 30° = 1 


2 70 2л 2л =: 0G 
- = = 
(7) 2 cos z +3 sin 4 4 tan 3 4517 10 
( ) ап 60° — tan 30 = cot 60° 
1 + tan 60° tan 30° 
sin 30° cos 45° + sin 45° cos 30° 


(9) 2457 cos 60° + cos 45° sin 60° — 1 90 


— 0 ————e 


Find the value of X if : 
(1) хш? Я cos tc tan? їп ЭЛЕ 

В T oot JU = tan? T- cos? TU 
(2) X sin T cos р cot = tan 4 cos’ 3 


Exercise Nine Ё 


п If X [0° ›90°] , then find the value of X which satisfies each of the following equations : 


(dcos Xe sin 60° 5їп0° 


sin 90° sin 45° 


(2) sin X = sin 30° cos 60° + cos 30° sin 60° « 90? » 


« 30? » 


LJ Find all trigonometric ratios for the angle AOB whose measure is 0 in each of the 


4 2 7 
(s)e& B i2 n[ seco -2 


If the terminal side of the angle 0 in E standard position intersects the unit circle at 
the ia (2a 53a) » where 0 < 0 E — » find the value of a » then find the value оѓ: 


sec? 0 — tan? Ө 


ab^ 


? following cases : 
(100 [0,2 ›созӨ=0.6 (2202 oa ›зшө=-5 
(ee, n| stano =—3 (4)0E]x 3 »сѕсӨ= 25 
5 
|» 


ire P7 ,2 n[ »sino- -25, then find : 
yat csc Ө 
та ѕес Ө 
= «zi 23, 
(2 ) cos Ө — csc Ө tan Ө 2i T 


Discover the error 


2 sin 45? = sin 2 x 45? 
= вїп 90° =1 


Which of the two answers is correct ? Why ? 


Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 
% (1) In the unit circle whose centre is (O) if the length of BC = 1л »then 


sec (Z BOC) = ---------- 
(a) id (b) i (c) = (д2 


(е) әве V (Guts) etii tat; alsa] 
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& (2) IfAis ће greatest acute angle measure in a triangle whose side lengths 
are 5 › 12 » 13 cm. » then cot A=--------- 


oÉ Oğ o% @ 12 
© (3) If the side lengths of right-angled triangle ABC are X — 7 » X » X ^ 1 and BC is the 
smallest side » then sec А = ---------- 


9) 7; DE: (042 Qi 
© (4) In the opposite figure : 


All squares are identical 


s then cot X + cot y + cot Z = ·--------- 


@)6 Ш © (às +3 


© (5) In the opposite figure : 
АП squares are identical 


s then tan X + cot y = ---------- 


@ H ът © 5 o4 | 
* (6 ) In the opposite figure : 
A(1 +73) +B (түз) 


s then cot (Z АОВ) = ---------- 


(a)1 (OE (c) x 
© (7) In the opposite figure : у B 
O is the centre of the unit circle » 
ABisa tangent segment ; then : x x 
First: OB = = 
(a) sin Ө (b) cos Ө (c) csc Ө (9 ѕесӨ у 
Second : ВС = ---------- 
(а) согӨ (b) (sec 8) - 1 (c) (esc Ө) - 1 (d) cos Ө 
Third : The area of triangle ABO = ·--------- 
(а) 2 со50 — (5Jtmno (c) 4. sine @F sin Ө cos 0 


Exercise Nine pal RS 
5 (8) In the opposite figure : 


cot Ө = -----.-:-. 


ES ©) 


cols 


©з 


© (9) In the opposite figure : 
: DE_2 
If ABCD is a square and ЕВ = 5 
s then (ап Ө = 
1 3 2 
(23 (07 (с) + 
(10) In the opposite figure : 
If D € BC and AD = DC 
4 0 


Xuan8-3 > then cot 7 =- 


@ 2 (b)2 © 3 


© (11) In the opposite figure : 


If tan B + tan C= = 
> then BC = ----...... cm. 

me (58 (c) 10 
* (12) In the opposite figure : 


If 0 is the measure of the included angle between the straight 
line y = 2 X and the positive direction of X-axis 


»then sin Ө = -- 


© 


(а). (b) 


Related angles "Test yourself 
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Multiple choice questions 


Choose the correct answer from those given : 


tan 42° = ---------- 
(a) cot 42° (b) tan 48° (c) cot 48° ‘Shi 

cot (90° + Ө) = ---------- 

(a) tan (90° — Ө) (b) - tan Ө (c) tan (90° + Ө) (д) tan (270° +0) 
sec 105° — 


| cscs? 


sin 105° 
a 
e cos 15° 
tan (180° — Ө) = ---------- 


(b) tan 135° (c) cot 15° (d) cos 90° 


f) sino (b) - tan8 (c) cot 8 (d) — cot 
sec (90° + Ө) = ---------- 

(a) esc (180°-0) (Б) csc (180° +9) — (c)cscQ70^-8) (d) esc (270° +0) 
cos (270° — Ө) = ---------- 


(a) sin Ө (b) cos 8 (c) – sin Ө (d) – cos Ө 
Tsin =3 » then cos (270° — Ө) = — 
3 -3 4 -4 
| (a) 5 (b) ES (c) ЕЯ (d) ES 
1 cos (90° — Ө) x csc Ө = ---.-.--.- 
| (a) zero (b)1 (c) -1 (d) E 


га) 


Exercise Ten | 


(9) 1 050° , sin 70° _ , thenk=- 


cos 40° sin 110° 
(a) 1 (b) 2 (c)3 (d) zero 
© (10) The simplist form of the expression : tan (90° – Ө) + tan (90° + Ө) is ---...--.- 
(a) 2 cot 8 (b) 2 tan 8 (c) zero (d) tan Ө + cot 0 
© (11) tan (45° + X) = ---------- 
(a) tan X (b) - tan X (c) tan (45° — X) (d) cot (45° — X) 
sin (30° «29 — — 
© (12) cos (60929 ^ 
(a) 1 (b) -1 (c) zero (d) tan X 
tan(45°+X)_ 
© (13) cot 45°) = 
(а) –1 (b) 1 (c) tan (90° + X) (d) cot (90° + X) 
© (14) sin (90° — Ө) sec (360° — Ө) — cos (270° + Ө) cse (180° + Ө) = --------.- 
| (а) –2 (-1 (c)1 (d)2 
7 05) FA* B-90* stan А = T. 5 then tan B = —— 
@ 1 2 (91 (d)3 


л sinX-siny — 
(16) IfX+y=> then су cosy = ла 


(а) –1 (b) zero (c) 1 (d) 2 


(17) cos Ө + cos (180° — Ө) = ---------- 
(9) zero (b)1 (c) 2 cos €. (d) cos Ө 


(18) sin Ө + cos (270° + Ө) = ---------- 
(а) zero (5)1 (c) 2 sin 8 (d) sin Ө cos Ө 


© (19) The simplist form of the expression : 
sin (180° — Ө) + cos (— 60°) + cos (90? + Ө) + sin (— 150°) = -..-.....- 
(a) zero (b) 1 (c)-1 (d) 2 sin Ө 


9 (20) If sin0- -4 » Ө is the smallest positive measure ; then Ө = ---------- 
(a) 30 (b) 150 (c) 210 (d) 330 


(21) If 3 esc Ө = – 2 where Ө is the smallest positive angle: then = Ө ---------- 
| (a) 60° (b) 120° (c) 300° (d) 240° 
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© (22) If cos @= + > 0 is measure of the smallest positive angle » then Ө = ---------- 
(a) 60° (b) 120° (c) 240° (d) 300° 


© (23) If cos (270° – Ө) = i where 0 is the measure of the smallest positive angle 


then 0 = ---------. 
(a) 30° (b) 150° (c) 210° (d) 330° 
3 
© (24) If cos (90° + Ө) = B. where Ө is the smallest positive angle » then Ө = 
(a) 150° ^e 240* (c) 210° (d) 330° 
© (25) If tan Ө = tan (90 — Ө) where Ө is an acute angle » then Ө = ---------- o 
(a) 15 (b) 30 (c) 45 (d) 60 
3 
© (26) If cos (990° — Ө) = LE where @ is measure of the smallest positive angle 
s then Ө = ~- 
(a) 30° (Ы) 150° (с) 210° (d) 330° 
(27) If 2 cos Ө +3 = 0 where 180° < Ө < 270° > then @= —— 
| (a) 150° (b) 240° (c) 210° (d) 300° 
(28) If 5 sin X =3 » then sec О +X) Soe 
= >s 5 
| @ 5 o> OF @ 5 
ө свае» 1 , абый > then Ө = ---------- 
И (а) 30° (b) 150° (с) 210° (а) 330° 
(30) If tan "E » cos 0 «0 sthencsc8 = -= 
-5 13 - = 
e$ e ©з (dy 
© (31) If 2 sin (90° – 0) = 1 » where 0 «0 « 7- ə then Ө = ---------- 
| (a) 90° (b) 60* (c) 30° (d) 45° 
(32) If 5 cos (90° -0) 24. » 0°<@<90° , ћепѕіп Ө = ---------- 
$. =% 4. 3 
(а) 4 Os OF- @2 
© (33) If sin Ө = — 0.8 where 180° < Ө < 270° , then 3 cot (270 – Ө) = ---------- 
(а) -3 (3 (c)-4 (d)4 
(34) If 24 tan 0 +7 20 ,90° «8 < 270* , then sec (1080? + Ө) = ---------- 
24 -24 25 -25 
oF ®-т- © 2 OF 
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© (35) If 13 sin (90° — Ө) = 5 » then cos Ө = —— 


(a) 12 o 


5 
2 OF 95 


een 120 where 0° < Ө < 90° , then cos 4 0 =--------- 
@ d (b)1 (c) zero (d)-1 
ones tein 20) =0 ,where8 C р. = 7 [епоіп20= MH 
(a 


(b) 1 (c) zero (d) ia 


jd 
(a) (b) 1 (c) zero (ауз 


(39) If tan B = 3 where Jt < B <2 » then cos (360? — B) — cos (90° — В) = ------.--. 


=й zd 


5 5 


po 26)-0 > where 0 Jo T [ »then tan 2 0 = —— 
К 97 "E ©) 


(40) If 13 sin@—5= 0 » where 0 € | ,л| » then the value of sin (270° — 6) x sec (90 + Ө) 


12 5 -5 
(а) —— (Ыс Ou B 


© (41) If the terminal side of an angle whose measure is Ө in standard position intersects the 


unit circle at the point ( Ji > y) where y € R* , then 0 = ---------- 
(a) 30° (b) 150° (c) 210° (d) 330° 

(42) If (x , 1) is the intersection point of the terminal side of a directed angle in the 
standard position with the unit circle where 90? « Ө « 180° 


s then sin (90° — Ө) tan 8 = ---------- 


a z1 1 Ж 
(а) 5 (b) 5 (03 (d)-3 
© (43) If 0 is the measure of an angle in standard position and its terminal side intersects the 
unit circle at (X »— X) where X » 0 »then Ө =---.------ e 
(a) 45 (b) 135 (c) 225 (d) 315 


© (44) If the terminal side of an angle whose measure is Ө in its standard position intersects 


the unit circle at the point G E 4) » then csc e = ө) — 


@ 5 0-3 © oz 
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(45) If the terminal side of the directed angle (90° — Ө) in the standard position intersect 


Ф 
cdi b 4 
| өт ®$ © @ 3 
(46) If sin ос = cos В » then csc (о + B) = 
o1 6-1 ()— (d) undefined. 
| 3 
(47) If sin ос = cos В » then cot (x + B) = ---------- 
| @)1 (b)-1 (c) zero (d) undefined. 


(48) Ifsin@=cos2@ , 6C Jo. T [ »thensin3 0 = = 
@ + ®1 (c) zero o 


(49) Е If sin 2 Ө = cos 4 0 where 6 is a positive acute angle 
+ then tan (90° — 3 8) = --------- 


@-1 ()-l- ()1 13 
{> үз 
© (50)Iftan@=cot26 » 0° <Ө < 90° , еп sin Ө + cos20 = ---------- 
(а) 1 (5-1 (c)2 (d) i 
(51) If sin (0 + 13°) = cos (Ө + 17°) where Ө is a positive acute angle » then tan 0 = ~- 
Е 1 KER 
(3 (d od RE 
© (52) If cos mr 9 = sin 0+0 ,0°<0 < 90° > then 8 = ~- 
(а) 20° (b) 30° (с) 45° (d) 60° 
5 (53) The general solution of the equation tan 2 Ө = cot Ө is --------- 
л X x л л 
(25 Tn (bcn (с) 6 *27n (9) 6 +71 


& (54) For every n € Z » ће general solution of the equation : tan 2 6 = cot 4 Ө is ---------- 
(а) 15° + 360° n (b) 90° + 180° n (с) 15° + 30° п (d) 30° + 180° п 


& (55) For every n € Z » the general solution of the equation : csc Ө = sec (30° + 0) is ---------- 
(a) 60° + 180° n (b) 30° + 360° n (c) 60° + 360° n (d) 30° + 180° n 


| (56) If ABCD is a cyclic quadrilateral and sin А = i s then sin C = ---------- 
3 a3. A 4 
(а) 5 (b) —5 Os (d) =5 
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{ 3 y 3 1 1 
9) 0-5 E 9-1 
+ (58) In a right-angled triangle and one of its angles is X? , if sin X= 2. s then 
5 
cos (90 - X°) = 
3 =f 4 
@ 3 DES (o 9 


(59) If A ABC is an obtuse-angled triangle at A » sin A= i 
> then sin (2 A + B +С) = ---------. 


3. =3 -4 4 

"me wr OF @ 3 
< (60) ABC is a right-angled triangle at B » if cos A= E » then the value of 
sin (A + B + 2 C) = v- | 


| 
(a) i (b) i (c) B (d) zero 
& (61) If XYZ is an acute-angled triangle and tan Z EE ə then sin (X + y22)2 -------- 
«-(35 4 oE o£ 
2 
(62) If ABC is ап acute-angled triangle » then cos A + cos (В + C) = 
(а)-1 (b) zero (с)1 (d) i 
(63) In the opposite figure : 
If DEBC , AD - DC ;sin = 4 » then cot (zo: - 2.) - 
3 1 2 
(а) 4 (b) > (с)2 @ = 
(64) In the opposite figure : 
ҥА= (2.243) ,в=(-2,2 13) 
»then cot (180° -m(Z AOB)) €— 
@1 04 
(y= CAE 
T (А 
(65) In the opposite figure : 
D € BC ; AC = 10cm. AB = 12 cm. s then cot @ = 
6 6 
(a) 5 ®- 
5 5 
(© = )-z 


(N 26) e Aast \/ (obs) etl Lat; ваай 
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© (66) In the opposite figure : 
ABCD is a square » CE = 2 BE , then tan Ө = ---------- 
@-3 0-2 
©} @+ 4 


|=) 
> 


© (67) In the opposite figure : C a 
A ABC is a right-angled triangle at B » (ап Ө = i 5 & 
then cos @= ---------- N 
i 3 
94 0-3 
4 M | s 
(c) = (d) — 5 E S { 


^ (68) In the opposite figure : 
ABCD is a rectangle » tan Ө = i. BF LAE 


D 
then cota = ---------- ў 
WE ei il i 
2 
3 


()-i @ 


m 


> 


© (69) In the opposite figure : 
ABCD is a rectangle » cos Ө = 


EX 
о 
тп 
> 


›ЕЕ1 ЕС, EN 
Q 


then cos & = - " 

9$ [E j Ё 

©) -4 (9 5 € Я 
© (70) In the opposite figure : 

cos Ө = ---------- 

@ 3 ®-+ 

©-$ @-4 


© (71) In the opposite figure : 
ABC is an isosceles triangle in which 


АВ =АС,рЄАВ,реЕ L BC, DF L AC 
»m(Z EDF) =9 » DE = 4 cm. , BE = 3 cm. 


s then cos Ө = =+- 
3 3 " 
@ ъ-+ ©-4 
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© (72) In the opposite figure : 
If3 BE=4CE 
» then tan (4 ADC) = ---------- 


DE: 0-4 


Or: ()-3 


» 
с 


= 
[e] 


< (73) In the opposite figure : 


m (4 AED) = т (4 В) 5 
s then cos C + cos (Z BDE) = ---------- é ч 


(а) 1 (6) –1 (c) t (d) zero 


Essay questions 


Find the value of each of the following : 
(1) EB sin 150° (2) sec 210° ( 3) tan 240° (4) cos (- 150°) 


(5) tan 225° (6) £D csc "л 


( 7) cot 780° (8 ) cos (— 900°) 


(9) sin (=42) (10) (227) (11) sec (- 480°) (12) sin (=) 


Find the value of each of the following : 
( 1) cos 120° + tan 225? + csc 330° + cos 420° «-1» 
( 2 ) sin 390° cos (— 60°) + cos 30° sin 120° «1» 


(3) Е sin 150? cos (— 300°) + cos (930°) cot 240° "E 


2л пл пл 197 257 
(4) tan g $904 + 001—6 ese —— + tan ^E esc ( 


EX] 


Prove each of the following equalities : 

(1 ) cos (— 300°) sin 420? — cos 750? cos 660° = zero 

( 2) EB sin 600? cos (— 30°) + sin 150? cos (- 240°) = - 1 

(3 ) sin 480° cos (— 60°) + cos 300° sin (- 120°) = zero 

( 4 ) sin 150? tan 225° + cos 315? sec (— 120°) + sin (— 135°) csc 210° = i 
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0 If the terminal side of an angle of measure Ө in its standard position intersects the 
unit circle at the point (2. 5 4). find : 


sla 


(1) £I sin (180° + 6) (2) Bi cos ( 
(5) sec (Ө + л) (6) sin (0л) 


-0) (3) £I tan (360° — 0) 
(4) Mcse (27. - 6) | 


If the directed angle of measure Ө in the standard position : its terminal side passes 
by the point (> , 2) » find the following trigonometric functions : 


(1) Е sin (270° + 0) | ( 2) Е sec (270° + Ө) (3) ese (0+ 2) 


(4) tan (2-0) (6 ) sec (- 0) 


( 5) cot (9 — 180°) 


6 If 6 is the measure of a positive acute angle in the standard position and its terminal side 


intersects the unit circle at the point B (x , i) »find the value of : 
sin (90? — 0) + tan (90° — Ө) cos (90° + Ө) « zero» 


pif sin == 3 where 90° < 0 < 180° , find the value of : 
ed 9) | ( 2) tan (180° + Ө) (3) esc (- 0) 
( 4 ) cot (360° — Ө) (5 ) sin (90° — Ө) (6) sin (270° — 0) 


If соѕ Ө = x where 180° < Ө < 270° , find the value of each of : 


NE (2)sec (- Ө) ( 3) tan (360° — 0) 
(4 ) cot (Ө — 90°) | ( 5) sec (90° + Ө) | ( 6 ) tan (270° — Ө) 
Е 


Find one of the values of 0 » where 0° < Ө < 90° , which satisfies each of the following : 


(1) GQ sin (3 Ө + 15°) = cos (20—5?) «16°» 
(2) £I sec (Ө + 25°) = esc (0 + 15?) «25°» 
(3) £ tan (0 + 20°) = cot (3 Ө + 30°) «10°» 

Ө+20°\_. (90-440? " 
(4) £3 cos (242 2 )zsin(959-) «60°» 
( 5 )тап (Ө + 18° 24) = cot (0 + 52° 10) «9° 43» 


£3 Find the general solution for each of the following equations : 
(1)sin20-2cos0 (2)cos 50- sin8 
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a Find the values of Ө in the following cases where € ]o 7] : 


( 1) ese (Ө + 15°) = sec 42° 

(3) Ш sin @-cos 0-0 

(5 ) tan (0 + 27°) =cot20 

(7 ) sec (2 Ө + 35°) = сс (3 Ө — 10°) 
(9 ) sin (4 Ө + 48°) = cos (0 — 33°) 


(2) sin (Ө + 30°) 2 cos Ө 

(4) ese (0-2) = sec 6 

( 6 ) tan (6 + 10°) = cot (4 Ө — 10°) 
(8 ) sec Ө = csc (3 Ө – 90°) 

(10) csc 8 Ө = sec 26 


(1)tan@-1=0 
030012 (4-0) =1 


à Find all values of Ө 5 where Ө e] I [ which satisfies each of the following equations : 


(2)2co50-120 


(4)2sin (4-0) =з 


I) Find the S.S. of each of the following equations knowing that Ө € ]0 52 7[ : 


(2)sec 0-420 
(4)cos6+1=0 
(6)tan6+1=0 
(8)si o 1 


anaro 

(3)2sin0-13=0 

(5)2sin8 +3 =0 

(7)¥3 csc @=-2 

£2 If cos ( T _9)= fs B sin(2«6)-4 


» find the measure of the smallest positive angle Ө « 300? » 
If sin (2 Ө + 15°) = cos (Ө + 30°) » where 0? « 0 « 90° 
» find the value of : csc” 2 0 + cot” 3 6 + sec? 46 «9» 
; 5n Seo) = 1 » find the value of 0 » where Ө &]o nU [| 
uJ diss (20—35°) 4 
> then find the value of ; 511 ae + sin (180° — Ө) «30°14» 
= 1 where 0° < 6 < 90° ; find the value of 0 ; then find the value of : 
© bon e 
sin (180° — 3 Ө) cos (360° — 2 Ө) + tan 2 Ө cot (Ө — 180°) « 3031, 
TJ If tan (@ — 15°) = cot Q6 + 15°) where 0E Jo. 7 [ 
> find the value of 0 » then prove that : 1+ Sit (270° +20) _ l «30°» 


1+ іп (90°+20) 3 
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{сов Ө = 3 where 270° < 6 < 360° » 


find the value of : sin (180° — Ө) + tan (90° — Ө) — tan (270° — Ө) «b 
If 13 cos Ө = 12 where 90° < Ө < 360° 5 
find the value of : 13 sin (180° — Ө) — 10 sin? 45° tan? 60° + 50 sin 150° «5» 


AJ If 15 tan 0-- 8 20 , 90° < 0 < 180° ; find the values of the trigonometric functions of 


Tas angle Ө » then find the value of each of : 2 sin Ө cos Ө » sec (1080°+0) «— 20, - » 


itsino = T2 » where Ө € JO TI » find the value of Ө » then : 


1-2 cot (270° – Ө) 


(1) Find the value of : —— 77 — 
1 + cos” (270? + Ө) 


1 — tan? (270° - Ө) 
esc? (90° + 0) 


E 


( 2) Prove that : cos 2 6 = «45°5 


» 


If B (C 5k »— 12k) is the point of intersection of the terminal side of the directed angle of 
measure Ө in its standard position with the unit circle » 180° < Ө < 270° 


» find the value of : csc (90° — Ө) sin (90° + Ө) + 12 tan (270° + 8) «-4» 


If 13 sin @-5=0 мееөєЄ]2,л{, 
find the value of each of : csc (270° + Ө) » cos (Ө – 270°) » tan (270° + Ө) » 
then prove that : sin (270° — Ө) x sec (270° + 0) x cot (270° + Ө) = sin 90° 


If cos? 0 = x » where 90° < о < 180° , find the value of : 25 sin 0. — 4 cot œ «23» 

If tan a= 3 where © is the smallest positive angle » tan В = т Where 180° < В < 270° 

» find the trigonometric functions for each of the two aman asp» 

then find the value of : sin œ cos B — cos о. sin В « -16› 
3 

If sing. = where aE [5 Ж,л ‚ 13 cos В—5 = 0 where BE T nf, 

find the value of : cos & cos В + sin о sin В « -%, 


If 25 sin 0 + 24 = 0 where 180° < œ < 270° , 5 tan В + 12=0 
where В is the greatest positive angle › B € Joc ,360°[ » 
find the value of : 

(1) sin (180° + o) + cos (180° — B) 
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(2) esc (180° + о) cot (90° — B) — sec (360° + о) tan (360° — В) 
(3) esc (90° + о) cot (270° + B) tan (270° — о) сѕс (270° + В) «187,85, 64» 


6 
= 


[29] If the terminal side of the angle whose measure is (90° — 0) intersects the unit circle at the 


point (Š , y) » find the trigonometric functions for the angle Ө where Ө €] a [ 


g In the opposite figure : em 
ABCD is a trapezium » m (Z A) =m (Z D) = 90° 
É 
Ср = бст. ,Ар = 12cm. AB = 11 cm. а 
Find : ѕіп Ө 
B lem. 
12 
5” 
g In the opposite figure : 


ABCD is a square ;2 DF = FC 
Find : csc 0 


£ In one of the mathematical competitions » the teacher asked Karim and Ziad to find the 
value of sin (e - T) > then who of them has a correct answer ? Explain your answer. 


sin (0-3) =з (27+ө-2) 


=%(2л+9) 


--cos8 =- (- cos 0) = cos Ө 


|. ThirdN Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 


% ( 1) cos 45? x cos 46° x cos 47° x ++ x cos 135° = ----....-. 


| (a) zero (b)-1 (c) 1 


@B 
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$ (2) sin 75° x cos 12° x sec 15? x csc 78° = ---------- 


(а) +42 3-1 (2 @1 
4 (3) The points A » B » C are placed on the coordinate system where 
A(050) » B(4*1) > C(@>—2) , ћепѕіп (4 BAC) = =- 


3. b) =3 "s а) =4 
(а) 4 WF € i 


sec 1° x sec 2° х... x sec 88° x sec 89° _ 
esc 1° x csc 2° х... x esc 88° x csc 89° 


(a) zero (b-1 (c) 1 (d) 90 
sin (60 7T + Ө) + cos (90 7t + Ө) " 
cos (32.6) -sin (27 +0) 

(a)2 (1 (c) zero (d)-1 


sin3X | tan2X _ 
соз4Х t cotsx ^ 777 


@-2 ®-1 ©! @2 
© (7)#Х+у=30° » then: 


^ (4) 


Ф (5) 


ө (6)1£7 х= у » then 


First: tan (X + 2 y) tan (2 X + y) = = 
Q-1 (b) 1 (c)sin(X-y) (@) cos (X—y) 
Second: sin (3 X + 2 y) + sin (9 X + 8 y) = e= 

(a) zero (b) 1 (c) cos X (d) cos y 


(8) If f 00 =sin 2X »then f (8) + f (0+ )+F@+m+F(0+32)+.. 


+ £04997) + f (0 +122 x) = — 


(а) 1 (b) zero (c) 99 (d) 100 
© (9 ) If cos? 8 = 1 » then 0 = eM where n CZ 

(а)ал (5X ()2n7 (d) Qn )X 

(10) The number of solutions of the equation : tan X — -^[3 where О=Х=15 715 ---------. 
(а) 2 (4 (c) 15 (d) 30 

(11) In the opposite figure : 
M is the centre of the circle 
s then tan Ө = == 
(a) tan о (b) cot a (c) cos @ (d) sina 
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5 (12) In the opposite figure : 
ҒА (0,3) C(0 4) 
s then cos Ө = + 
oF ШЕ 
ož @=3 
(13) In the opposite figure : 


AB is a diameter of the semi-circle M 

and 13 sin Ө = 12 » then cos (4 ADC) = 
18 =5 5. 

(a) ELE (b) B (c) 13 

© (14) In the opposite figure : 


If the equation of the straight line is y = 3 X+5 


» is an acute angle between 


the straight line and y-axis » then ---------- 


(a) cos 0 = 3 (b) sin = + (©) tan 0 = + 
n (15) In the opposite figure : A 
ABC is an equilateral triangle 
» D EAB such that: 2AD 23 BD D 
ə then {ап Ө = ---------- 
© B 
@ 2 e f. oE OE 
Bs the value of each of : 
(1) cos 20° + cos 40° + cos 60° + --- + cos 160? + cos 180° «-1» 
( 2) sin 1° + sin 2° + sin 3° + --- + sin 358? + sin 359° « zero » 


(rst) Aas \/ (эдш) а-л alad] 


Exercise 11 Graphing trigonometric functions 


СП From the school book € Remember Ф Understand eApply. @ Higher Order Thinking Skills 


[| нг Multiple choice questions 


Choose the correct answer from those given : 
$ (1) The range of the function f : f (Ө) = sin Ө is -== 
@{-1,1} (5 [-1 5 1] (91-151 @ asel 
$ (2) If f (Ө) = cos 5 Ө » then the range of the function is -++ 
(а) {-5 55} € [-151] (о +5 5l (d) [-5 5] 
$ (3) The range of the function f : f (Ө) = 4 sin 2 6 where Ө CY[0 »2 7t] equal ---------- 
(a) [-4 »4] (5) ]- 4 » 4[ (о) [2.2] (à ]-2 »2[ 
$ (4)I1f f (9) 2 sin +0 € [0 ,л[ » then the range of f is -+ 
@)[—-1,1] ( [0 >1] (с)[-1›0] OR 
$ (5) The range of the function f : f (0) = E X where X ER is - 
@[-4+.4] | eri: (1-5,5) @[0,2] 
© (6) If the range of the function f : f (0) 22 asin 0 is [-6 ‚6] s then a = сес: 
(a)3 (b)-3 (с)6 (d) a and b together. 
© ( 7 ) The minimum value of the function h : h (Ө) = 5 cos 7 0 is ---------- 
(а) 5 (b) zero (c)-5 (d)-7 
( 8) The minimum value of the function f : f (9) = 1 + sin 3 0 is -=+ 
(a) -3 (5-2 (c) zero (d)-4 
© (9 ) The minimum value of the function f : f (X) = 2 cos X- lis сз 
(а) -3 (5-2 (c) zero (d)-1 


[æ] 
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(10) The maximum value of the function g : g (Ө) = 4 sin Ө is ---------- 


$ 
(34 (b)1 (c) zero (d) = 
(11) The function f : f (X) = 3 + sin (X) reaches its maximum value at X = + 
л л л 1л 
(а) 3 (b) 6 (07 (d) 6 
(12) If f (0) = 4 sin 3 Ө , then the sum of the maximum value and the minimum value of 
the function f (Ө) = ---------- 
(а) 8 (b) 6 (c)2 (d) zero 
© (13) The function f : f (Ө) = 2 sin 4 Ө is a periodic function and its period equals ---------- 
л л 
(a) 27t ъл (075 (dy 


© (14) If f is a periodic function and its period equals 25 » then f (X) could be ---------- 
(a) 4 sin X (b) sin4 X (с) 4 sin X (d) sin 1 x 


* (15) The opposite figure represents the curve of the trigonometric function 
y = f(X) then the rule of the function 


(a) y 2 sin Ө (b) y = cos Ө 
(c) y 22cos Ө (d) y 22sin0 


© (16) If the opposite figure represents the curve of 
the function f : f (X) 2 cos X 


s then a+ b = ee 
(91 (b) zero 
єл (д2л 


* (17) The opposite figure represents one cycle of 
the trigonometric function y = f (X) » then 
the rule of the function is ---------- 

(a) y=2sinX (b) y=sin2 X 
(c) yz2sin2X (d) y =sin X 


UNIT 
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© (18) If the opposite figure represents the curve of 
the function f : f (X) = 2 sin i x 
» then the coordinates of the point С ---------- 


a) (305-1) (b) (9-2) 


© (25-2) «5 ($ x .-2) 


& (19) Number of times of intersections between the curve y — sin X with the X-axis on the 
interval [0 5 2 7] equals --------- 
(а) І (6) 2 (с) 3 (9) 4 


Essay questions 


Find the maximum and minimum values ; then write the range of each of the 


following functions : 


(1)у= 1 sino (2)у= 1 sin26 (3)у=2 5130 


Represent graphically each of the following functions and from the graph determine 
. 


the minimum and maximum values of the function and write the range : 


(1)y24cos 8 where 0 € [0 52 xt] 
(2)y-4sin0 where 0 € [0 52 xx] 
(3)y22cos8 where 0€ [-2 7 5270] 
(4)y=3sin® where 0€ [-2 70 5270] 


8 Represent graphically each of the following functions » and from the graph determine 


the minimum and maximum values of the function › and write the range : 
(1) y=cos3 0 where 0? < 0 < 120° 
(2)у=5 51020 where 0° < Ө < 180° 


8 СА Use the graph calculator or graphing program on your computer to graph each of the 
functions: y 24cos0 › y-3sin > then find from the graph : 


(1 ) The range of the function. 


( 2) The maximum and minimum values of the function. 


Exercise Eleven | 


BN Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 


ў (у НП Ж m then dash 


@4sms1 0) 2 хт3 (0)1<т=3 (d2sms4 
& ( 2) The function y = sin (2+ x) has maximum value at X = ---------- 
л -T X 
(07 RN (OT (d) zero 
{ (3) The function f : f (X) = sin (b 2) is a periodic function its period 2T. , then b = =- 


(a) 1 ®+ ()3 (d) 6 

Ф ( 4 ) If the two points (X, »cos X) » (X, „соз X.) lie on the curve of the function 

f : f (X) = cos X » then the greatest value of the expression (cos X 17908 X5) = e 
(a) 1 (b) 2 (c) zero (d) 180° 

© (5) Ifthe function f : f (X) = а cos b X where a> 0 is a periodic function and its period z 
and its range [- 1 » 1] > then = 54 

@ + ъз! o% @4 

© (6)If f (X) = а соз b X where а > 0 » b >0 is a periodic function and its period 7 and its 
range [-3 »3] » the a +b = зз 


(a)4 (b) 7 (c) 6 (d)5 
| ( 7 ) The opposite figure represents X (Жа) 
the curve y = sin X 7 
э ћеп [а|+ [|= x x 
(21 (52 
(c) t (23 f ау 
< (8 ) The opposite figure represents у 
the curve y 23 sin ix 
»then the X-coordinate of В x B X 
equals эзе 
л 
(а) > (b) 7t y 
(c) 230 (947 


UNIT 
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© (9) In the opposite figure : 
If y = sin X » then B -A = --------- 
(a) t (b) 20 
(c) 37t (d)4 7t 


4 (10) The number of intersections of the curve y = sin 3 X with X-axis in the interval 
[0 2 zt] equals ~------- 


(a)2 (b) 3 (c)4 (d)7 

4 (11) If the number of times that the function f : f (X) = sin а X intersect X-axis is 
9 times in the interval [0 » 2 7t] » then a=---------- 

(a)3 (b) 6 (c) 9 (d)4 

& (12) Number of times that the function f : f (X) = sin 2 X + 1 reaches to its maximum 
value on the interval [o Anis 

(а) 1 (2 (c) 3 (d)4 


z Finding the measure of an angle given 
Хе е 12 the value of one of its trigonometric ratios 


Ш Fromtheschoolbook |G Remember — 6$ Understand OApply es Higher Order Thinking Skills 


|. FirstN Multiple choice questions 


Choose the correct answer from those given : 


(116 sin TÈ then 0 = нне 


(а) 60° (b) 120° (с) 240° (а) 300° 


(2)Ifesc@=—2 » 270° «0 < 360° » ћепӨ = ---------- 
(а) 30° (b) 300° (с) 330° (d) 150° 


(3)Iftang- =} , 90° <Ө < 180° , then 0 = -= 


(a) 30* (b) 120* (c) 150° (d) 210° 
? (4)Iftan 0 22.1 and 90? < 0 < 360° , then Ө = ---------- 
(a) 64.5? (b) 115.5? (c) 244.5? (d) 295.5° 


(5) If tan Ө = 1.8 and 90° < 0 < 360° , then Ө = -----.---- 
(а) 60° 57 (b) 119°3 (c) 240° 57 (d) 299° 3 


( 6 ) If 5 cot (90° + Ө) = 12 » where 90° < Ө < 180° » then cos (90° + 8) = ---------- 
@ 43 ® 73 (915 (13 


9 (7 )Ify = sin (90° — Ө) » then 6 = ---------- 
(а) sin ! y (b) cos"! y (c) sin! 0 (d) cos"! Ө 
® (8)IfcscO- -42 »then each of the following could be a value of 0 except ---------- 


(a) 45? (b) – 45° (c) - 135° (d) 225° 


UNIT 
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Ò (9) If 90° « < 180° , tan Ө =— 24 , then sec (90° — 0) = -+-+ 


e ъ= © ae 
(10) sin“! 0.7 = 
(a) 44° 25 37 (b) 135° 34 23 mc» 
9 (11) sir! (0.6) = —— 
Per ола (c) 216.87° (d) 323.13* 
© (12) sin"! (2) WS (4) ns 
OE ()32 (922 "m 


© (13) If sin 0 = i » Where Ө is measure of the smallest positive angle » then Ө = ---..--.-- 


(a) 30° (b) 45° (c) 60° (d) 90° 


© (14) If cos Ө = 0.436 » where Ө is the measure of the smallest positive angle 
s then Ө = --- 


(a) 64* 9 (b) 115° 5T (c) 244* 9 (d) 295° 51 


© (15) If sin 0 = 3 where Ө is the measure of the smallest positive angle » then Ө = -.-----.-- 
(a) — 30° (b) 30° (c) 210° (d) 150° 


& (16) If the terminal side of a directed angle Ө in the standard position intersect the unit 
EE 
2 
(a) 30° (b) 150° (c) 210° (d) 330* 


>y) where y €Z* , then Ө = -+++ 


circle at ( 


$ (17) If the terminal side of an angle of measure Ө in standard position intersects the unit 


circle at the point C aL > i s then Ө = --.-.---.. 
2 


(а) 45° (b) 135° (с) 225° (9) 315° 


* (18) In the opposite figure : 
m (4 ACB) = = 


(c) esc! (2) (d) cos”! (42) s] 12cm. B 


Exercise Twelve | 


$ (19) cos Gy x cos! (4) = 


(a) 1 1 (с) 60° (9) соѕ 1 


Essay questions 


Find in degrees the measure of the smallest positive angle 0 satisfying : 
(1) sin0- 0.6 (2) cos Ө = 0.7865 (3 ) tan 0 = 2.4577 


EN 


(4) tan 0 = — 0.8227 (5 ) ѕіпӨ = – 0.4652 (6) cos 8 2 — 0.5206 
(7) EB cot 0 23.6218 (8)cot02— 1.4612 (9) sec Ө= 1.0478 


(10) сзс Ө =— 2.5466 (11) sec 9 = — 3.57 (12) csc Ө = 29811 


If 0° < 0 < 360° , find Ө which satisfies each of the following : 


( 1) sin Ө = 0.86603 (2) cos 0 = 0.4752 (3) сѕсӨ = – 1.2576 
(4) tan Ө = 1.5417 (5) @ cos 0 2 — 0.642 (6 ) sec 0 = 20515 
(7) csc 8 =- 1.8715 (8 ) cot 0 = – 2.7012 (9) Gi tan = – 2.1456 


£ If the terminal side of angle Ө in the standard position intersects the unit circle at 
point B ; then find m (Z Ө) where 0? < 6 « 360? when : 


aa(2,4) (22в(21, 1) ‹з›в(&,-®,) 


x 


CJ Find the degree measure of the angle Ө in each of the following figures : 


(1) (2) (3) 


cm. 


Sem. 


£ Isin Ө = 4 and 90° <0 = 180° : 
( 1 ) Calculate the measure of the angle 0 to the nearest second. 


( 2 ) Find the value of each of the following : cos Ө » tan Ө » sec 0 


ABC is a triangle in which cos A = — 0.5807 , tan B = 0.4578 


4. — —48—— — eo o ogo 


Find to the nearest minute m (/ C) «29° 54 » 


QE ct) fuis V/ (дыш) дад wall 


UNIT 
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п If 0° < Ө < 360° » find the values of Ө in degrees and minutes which satisfy : 


tan Ө = sin 23? 48 + cos 84? 32 « 26° 3] or 206° 31 » 


If 0° < Ө < 360° , find the values of Ө in degrees and minutes which satisfy : 


cos Ө = sin 70? — 2 cos 80? tan 75? « 110° 53 or 249° 7 » 


Iftan6- = 4 where is the measure of the greatest positive angle Ө € ]0,2Л[ 
Find the се of 0 to the nearest minute if : 


sin © = sin 150° sin (- Ө) + dose (180° + 9) tan 225° « 40° 32 or 139° 28 » 


a=2 5 where 90° < a < 180° , find Ө from the equation : 


| If sin 
^ 
E = cos БИР — 0) + cot (270? — Ө) = 2 where 0? « 6 « 360° « 45° or 225° » 


The opposite figure represents a line segment joining 
between the two points А (3 »0) »B(7 »3) 
Find the measure of the angle 0 included between AB and 
the X-axis. 


1234567 


> а 
« 36° 52 12» 


зы A palm of length 20 metres was broken due to the wind as 
in the opposite figure » if the length of the vertical part equals 
7 metres » and the inclined part is of length 13 metres and 0 is 
the angle which the inclined part makes with the horizontal 

» find in degrees the measure of 0 


тш (/ 0) 2 32 34.44 ~. m(Z 0)2 57* 23 16 


Which answer is right ? Why ? 


Exercise Twelve | 


| Third Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 
* (1) In the opposite figure : 
m (4 ABC) = ---------- 
(a) sin”! i (b) sin"! 
(c) tan”! i (d) сос! 
e (2) sin (cos! n. атласы 
3 1 : 
(а) 7- (b) = (с) 30 
9 (3) сѕс (совт! zero) — 
л 
(а) 1 (b)-1 OF 
© (4) In the opposite figure : 
i oe ИИ 
sin (tan 12 ) = 
5 5. 
(а) ту (5) 75 
(о) + (d) 13 


* (5) In the opposite figure : 


ABCD is a parallelogram its area = 40 cm? 


»thenm(ZA)z-- 


(a) 37° (b) 56° (c) 53° 
4 (6) ta! LL cor! 43 5 
3 
x T зл 
Әт o> (927 
Ф (7)cos! X+ sin”! X2 
(a) zero (b) t © = 


ы ок 


(d) 60° 
(d) zero 
A 
Ё 
с 12ст. B 
D A 
$ 
€ 
C во B 
(d) 34° 
л 
(96 
(d) t 


Life Applications on Unit Two 


ШШ From the school book 


LL One of the gymansts spins on the play device by an angle of measure 200°. Draw 
this angle in the standard position » then find its measure in radian. «3.49 » 


LE What is the distance covered by a point on the end of the minute hand in 10 minutes» 
if the hand length is 6 cm. ? «27cm.» 


Ш А satellite revolves around the Earth in a circular path way a full revolution every 6 
hours » if the radius length of its path from the center of the Earth is 9000 km. Find its 
speed in kilometre per hour. « 9424.78 km/hr » 


ША satellite spins around the Earth in a circular path a complete 
revolution every 3 hours. If the radius length of the Earth approximately 
equals 6400 km. and the distance between the satellite and the surface of 
the Earth equals 3600 km. ; find the distance which the satellite covers 
during one hour approximating the result to the nearest km. 
« 20944 km » 


(QA sundial is used to determine the time during the day 

through the shadow length falling on a graduated surface 

to show the clock and its parts. If the shadow rotates on the 

disk by the rate 15° every hour. 

( 1 ) Find the radian measure of the angle which the shadow 
rotates from it after 4 hours. 


(2 ) After how many hours does the shadow rotate by an angle 
of radian measure = ? 

(3 ) The radius of a sundial is 24 cm. In terms of JU ; find the arc length which the rotation 
of the shadow makes on the edge of the disk after 10 hours. 


« 1.05", 8 hours +20 Jt cm. » 


EB When the sun rays fall on a translucent surface » 

they are reflected with the same angle of incidence but 
some rays are refracted when they pass through this Incident ray 
surface as shown in the opposite figure. 


If sin Ө, =k sin 6) and k=73 » 0, = 60° > 


Reflected ray 


find the measure of angle Ө, «30°» 


Life Applications | 


C When Karim uses his labtop » the measure of the angle of 

inclination of his labtop on the horizontal is 132° as shown in 

the opposite figure. 

( 1 ) Draw the figure on the coordinate plane such that the 
angle of measure 132? is in the standard position » then 


find its related angle. 


( 2.) Write a trigonometric function you can use to find the value of a 


» then find the value of a to the nearest centimetre. «17 em.» 


CA The spinning wheel is commonly spreading out in the 
amusement parks. It contains a number of boxes rotating in 
a circular arc of radius length 12 m. 

If the measure of the common angle with the terminal side 


in the standard position is E 


(1) Draw the angle of measure ES in the standard position. 


(2) Write a trigonometric function you can use to find the value of a » then find the value 


of a in metre to the nearest hundredth. «849 m.» 


C It is possible for the ships entering the port » if the level of water is high as a result of 

the movement of the ebb and tide » where the depth of water is at least 10 metres. 

The movement of the ebb and tide in that day is given by the relation » 

S = 6 sin (15 nf? + 10 where n is the time elapsed after the mid-night in hour according to 

24 hours system. 

(1) How many times did the depth of water completely reach 10 metres in the port ? 

( 2) Draw a graph representation to show how the depth of water vary with the movement 
of the ebb and tide during the day. 

( 3) How many hours during the day at which the ship be able to enter the port ? 


2 А ladder of length 5 metres rests on a wall. 


If the height of the ladder from the ground is 3 metres s E 
» find in radian the measure of the angle of inclination 
of the ladder to the horizontal. 

rad 


UNIT 


2 


Ф EH There is a skiing game in the theme parks. 
If the height of one of these games is 10 metres 
» and its length is 16 metres as in the opposite figure E E 
» write a trigonometric function you can use to 
find the value of the angle Ө ; then find the value of the 
angle in degrees to the nearest thousands. 
« 38.682? » 


[12] Ш Karim descends by his car down a ramp of 

length 65 m. and its height is 8 m. If the ramp E 65m. 
makes an angle 0 with the horizontal 5 

» find m (Z 0) in degree measure. «Pall» 


The triangle proportionality theorems. 


Similarity 


2 
Ei | 

E | Similarity of polygons. 

E | 

D] 

Н Similarity of triangles. 

ш 

$ 

Б The relation between the areas of two similar polygons. 
2 

ul 

8 

S Applications of similarity in the circle. 

w 


At the end of the unit : Life applications on unit three. 


Exercise 1 Similarity of polygons Test yourself 


CI From the school book 6 Remember Ы Ф Higher Order Thinking Skills 


| First\ Multiple choice questions 


Choose the correct answer from those given : 

* (1) IfK is the scale factor of similarity of polygon M, to polygon M, and 0 «K < 1 

> then the polygon M, is ---------- to polygon M, 

(a) congruentto (b) enlargement (c) minimization (d) of double area 

$ (2) Ifk is the scale factor of similarity of polygon M, to polygon M, and the polygon M, 
is minimization to polygon M, » then K may be equal ---------- 

(a) 1 ®+ © + (d)zero 

* (3) IfK, is the scale factor of similarity of polygon M, to polygon M, and K, is the scale 
factor of similarity of polygon М, to polygon M, > then the scale factor of similarity 
of polygon M, to polygon M, is ---------- 


K K K, - 

(a)K,+K, (b) KK, ex ( x 
* (4) The two similar polygons are congruent if the scale factor K satisfies ---------- 
@K=4 К =1 (K»1 әк 
(5)IfAABC ~ A DEF ; BC =3 ЕЕ ; then the scale factor of similarity of the two 

triangles = ---------- 

E if 
(a) = OL (91 98 


7 (6) The scale factor of similarity between the square ABCD and ће square XYZL equals 
each of the following except ---------- 


(а) АС: ХЛ . (bAB:YZ (с) (АВ)2: XY)?  (d)BC:YZ 
(No: )\ o/gsit \/ (әд) а. yalsdl | 113 


UNIT 
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© (7 ) If the rhombus ABCD similar to the rhombus XYZL » m (Z A) = 60° and the scale 
factor of similarity — i »thenm(Z Z) = 
(a) 30° (b) 120° (c) 60° (d) 150° 
$ (8) To make two polygons M, and M, similar › it is sufficient to have -- 


(a) their corresponding angles are equal in measures only. 

(b) their corresponding sides are in proportion only. 

(c) (a) and (b) together. 

(d) nothing of the previous. 

$ (9) То make two rhombuses ABCD » XYZL similar it is sufficient to have --.------ 
(a) m (Z A) = 60° т (Z Y) = 120° only. 

(b) the perimeter of rhombus ABCD = 2 the perimeter of the rhombus XYZL only. 
(c) (a) and (b) together. 

(d) nothing of the previous. 

* (10) Which of the following statements is not true ? 

(a) each two squares are similar. 

(b) each two equilateral triangles are similar. 


(c) each two rhombuses are similar. 


(d) each two regular polygons with the same number of sides are similar. 


© (11) The true statement from the following is ---------- 
(a) all the isosceles triangles are similar. 

(b) all the right angled triangles are similar. 

(c) all the squares uses are similar. 

(d) all the regular polygons are similar. 

* (12) Which of the following statements is true ? 

(a) all the regular polygons are similar. 

(b) all the squares are congruent. 

(c) all the equilateral triangles are similar. 


(d) all the rhombuses are similar. 


© (13) If M, » M, are two similar polygons and the lengths of two corresponding sides are 20 cm. 
> 16 cm respectively » then the perimeter of polygon M, : the perimeter of M, = =+ 


(a) 25:16 (b) 41:9 (c)9:41 (d)5:4 


Exercise One | 


7 (14) Two similar polygons » the ratio between their perimeters equal 4 : 9 , then the ratio 
between the lengths of two corresponding sides is ---------- 

(a) 4:9 (b) 2:3 (c) 16:81 (d)9:4 

7 (15) Two similar polygons » the ratio between the lengths of two corresponding sides is 
3:4 » if the perimeter of the smaller is 15 cm. ; then the perimeter of the bigger is 


(а) 20 (6) 80 (c) 27 ož 

© (16) If polygon ABCD ~ polygon XYZL and AB = 32 cm. , BC = 40cm. ХҮ=3 m- 1 
»YZz3m-«lthenmz -------- 

(а) 3 (b) 2 (c) 1 (d) 4 

© (17) Two similar rectangles » the dimensions of the first are 12 cm. » 8 cm. and 

the perimeter of the second equals 60 cm. ; then the length of the second 

rectangle = ---------- ст. 

(а) 12 (b) 18 (с) 24 (9) 16 

© (18) Two similar rectangles » the dimensions of the first are 4 cm. » 10 cm. and | 
the perimeter of the second rectangle = 140 cm. ; then the area of the second 


rectangle =. e CT 
(a) 100 (b) 200 (c) 500 (d) 1000 

© (19) If A ABC ~ A DEF , AB 23cm. ; DE = бст.  EF- 8 cm. then BC = --......- cm. 
(а) 4 (b)3 (c) 2 (d) 15 


(20) The perimeter of one triangle of two similar triangles is 74 cm. and the side lengths of | 
the second are 4.5 cm. » 6 cm. » 8 cm. » then the length of the greatest side in the first 


triangle equals ---------- ст. | 
(а) 4 (b) 64 (с) 32 (d) 16 
© (21) If polygon ABCD ~ polygon XYZL ; then АБ € 
YZ AD XL ХҮ 
(а) XL (b) XL (c) AD (d) Yz 
© (22) In the opposite figure : 
If the polygon ABCD ~ the polygon XYZL E р А 
and ће perimeter of polygon ABCD = 48 cm. x 
s then the perimeter of polygon XYZL = ---------- cm. 
(a) 48 (b) 36 | 
x B 


(c) 64 (d)32 z e t e 


UNIT 
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5 (23) In the opposite figure : 

If AABC ~ A DEF > 

then the length of FE oso cm. 

(a)3 (b)4 (с) 6 
© (24) In the opposite figure : 

If ACBA ~ АСЕР 

using the lengths shown on the figure » 
then ED + EA = an: 


(а) 12 (b) 13 (c) 14 
© (25) In the opposite figure : 

Rectangle ABCD ~ rectangle XBYL › 

then the length of YC = —— cmi 

(a)6 8 (c) 10 


© (26) In the opposite figure : 
Polygon ABCD ~ polygon EFLD 


then X2 cm. 
(a)5 (3 
(c) 7.5 (4) 6 


* (27) In the opposite figure : 
If A ABC ~ AAED > 


m(Z В) =3 Х+ 10° »m(Z AED) =X + 30° > 
then m (Z A) =- 
(a) 50° (b) 40° (c) 30° 


Ф Higher Order Thinking Skills 


H 
ё 


(d) 60° 


4 (28) The opposite figure shows three regular hexagons » ће ratio 


between their sides lengths is as follows 
a:bz1:25b:c-3:8 


if the length of the side of the greatest hexagon = 32 cm. 


» then the perimeter of the smallest hexagon = 
(a) 12 (b) 6 (c) 36 


A 
D 
E 
c B 


Exercise One | 


Essay questions 


{Д Show which of the following pairs of polygons are similar. Write the similar polygons 
in the order of their corresponding vertices and determine the similarity ratio : 


8 
à (2) E с. Е 
D 9em. "* 4 
: e 
© B x G 


(3) D A (4) 


uM 
11991 
ж, 
I х 
о 
а 
zi 
S. 
> 


Z óm Y c 12cm. B 


In the opposite figure : s 
AABC ~ ANML " 
The lengths of sides are shown on the figures. Б 5 
Find : + 4 af Ne 
( 1 ) The scale factor of similarity of triangle ABC 5 d 
to triangle NML 
e 12cm. B L xm M 


( 2 ) The values of X and y 


«3,8 cm. ono» 


UNIT 
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8 £ In the opposite figure : be с 
Polygon ABCD ~ polygon EFGH k н X F 
(1) Find : The scale factor of similarity of > 
polygon ABCD to polygon EFGH a $ 
E 6m. F 


(2 ) Find the values of : X and y 
A (2m. B 


«$ 310cm. »7 cm.» 


Ü In the opposite figure : 
1 ЛАРЕ — A ABC 
Prove that : DE // BC » 
and from the lengths shown on the figure : Esc p 5 
find the length of each of : BD and CE «12cm. » 10 cm.» 
А 


[5] CA In the opposite figure : 

1 AABC ~ A DEF 

> DE =8 ст. EF =9 cm. ; FD = 10 cm. k 
If the perimeter of A ABC = 8} cm. А 
» find the side lengths of : A ABC VS 


с B 
« 24 cm. »27 ст. »30 ст.» 


a £A Two similar rectangles » the dimensions of the first are 8 cm. and 12 cm. » and the 
o 
perimeter of the second is 200 cm. Find the length of the second rectangle and its area. 


« 60 ст. »2400 cm’. » 


£ In the opposite figure : 


Я, 
Polygon ABCD ~ polygon XYZL 5 Р ы x 
(1) Calculate : m (Z XLZ) » length of AD us 
( 2) If the perimeter of the polygon | 
ABCD = 19.5 cm. I А98 
Find : The perimeter of the polygon XYZL «90° 33.6 cm. »26 cm.» 


£3 If polygon ABCD ~ polygon XYZL ; complete : 
(2) AB x ZL=XY x oe 


(4) perimeter of polygon ------- XY 
perimeter of polygon ------- AB 


Exercise One | 


a In the opposite figure : 
A MAB ~ A MDC 


Prove that : AB // CD 
and if MC 23 cm. › МВ = 5 ст. AD = бст. 


Find : The length of AM 


Tn the opposite figure : 
© 
А МАВ ~ A MCD 
Prove that : The figure ABDC is a cyclic quadrilateral. 


And if AB = 8 cm. › CD = 4 cm. » MA = 4.8 cm. 
» MD = 2.5 ст. 
Find : The length of BC «74cm.» 


Q Triangle ABC has : AB = 5 cm. › BC = 6 cm. ; AC = 9 cm. Find the lengths of the 
© 
sides of a similar triangle if : 


( 1 ) The scale factor of similarity = 2.5 


( 2 ) The scale factor of similarity = 0.6 


e C The dimensions of a rectangle аге 10 cm. and 6 cm. Find the perimeter and the area 
of another rectangle similar to it if : | 
( 1 ) The scale factor equals 3 | 
(2) The scale factor equals 0.4 


e Ш the opposite figure : 

A ABC ~ А РВА 

Prove that : AB is a tangent to the circle passing through the 
vertices of A ADC and that AB is a mean proportional between 
BD and BC and if AB = бст. » AC = 7.5 cm. 

Find : The length of each of AD »CD «5cm. »5cm.» 
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p СД In each of the following figures : Polygon M, ~ polygon М, ~ polygon M, 
Find the scale factor of similarity of each of polygon M, and polygon M, with respect to 
polygon M, 


‘MILLET (2) 


Problems that measure high standard levels of thinking 


4. In the opposite figure : 

Rectangle ABCD ~ rectangle AEON 

Prove that : 

Perimeter of rectangle ABCD : perimeter of rectangle AEON 
= (AB — АР): (AE- AN) 


CA From the school book | 6 Remember 


|. FirstN Multiple choice questions 


@ Understand 


@Apply «% Higher Order Thinking Skills 


Choose the correct answer from those given : 

© (1) In the opposite figure : 
If ED // BC . AE-2 cm. 
»EC=3 cm. »ED=6cm. 
s then BC = ---------- cm. 
(a) 9 (b) 15 (c) 12 

© (2) In the opposite figure : 
X= -= em. 
(a) 12 (b) 24 
(c) 36 (d) 48 

© (3) In the opposite figure : 
If DE // BC > then X= -+ 
(a) 10 (b) 30 
(c) 3 (d) 24 

© (4) In the opposite figure : 
If AD: AB=3:5 , DE // BC > then X= ——— cm. ^ в 
(а) 5 (b)3 
(c) 4 (97 С (а (2х+1уст. A 


(Vir) авв \/ (nts) оаа, аја | 121 
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$ (5) In the opposite figure : 


[INT сш 

= ()9 

(с) 12 (4) 15 

© (6) In the opposite figure : E 
иш 

If LM// YZ > Y= 7 

» then УМ = ыы T : 
4 3 

+ 3 Y Z 
$ 4 

(03 ES 


© (7) In the opposite figure : 
D » E are midpoints of AB »AC 


s then the length of X + у= cm. 
(a) 15 (b)7 

с (Х+5)ст. B 
(с) 22 (d) 11 


© (8)In the opposite figure : 
If AC 29 cm. x BD = 4 cm. 


»BC=6cm. > 

then the perimeter of A ADE =---------- ст. 
(a) 18 (b) 16 
(c) 14 (d) 12 


© (9) In the opposite figure : 
If the perimeter of A DXY = 8 cm. 


s then the perimeter of A ABC = ---------- cm. 
(a) 18 (b) 24 
(c) 36 (d) 48 


© (10) In the opposite figure : 

If m (Z AHD) = m (4 C) ,АН = 14 cm. »HD= 12 cm. 
› СВ = 15 ст. »DB=4cm. 

> then AC + AD + AB = ---------- cm. 


(a) 62.5 (b) 48 (c) 56 (d) 53.5 


^ (11) In the opposite figure : 
If AB// DE »CD =3 cm. 
АС = бст. »BC=4cm. 
s then : СЕ = ---------- ст. 
(а) 54 (b) 4.5 

S 12) In the opposite figure : 


(а) 5 (b)9 

(c) 11 (d) 12 
* (13) In the opposite figure : 

(a) 60 

(c) 74 


angles of measures 50° and ---------- 


(a) 60 (b) 80 


(a) congruent and not similar. 

(c) congruent and similar. 

© (16) In the opposite figure : 

ABCD is a parallelogram , F ECD 
s then BC = ---------- cm. 

(а) 5 

(c) 10 

* (17) In the opposite figure : 


* (14) Two angles of a triangle with measures 50° , 70° similar to another triangle with 


(15) If two triangles » the first has two angles of measures 50° and 60? ; the second has 


two angles of measures 60° and 70° ; then the two triangles аге ---------- 


Exercise Two | 


B 
Lem, е 
A che Fen, D 
(08 (d) 2.5 
б 

Е 

D (Х+4)ст. 4 
E 
(b) 46 
(d) 30 


(c) 55 (d) 40 


(b) similar and not necessary congruent. 


(d) not congruent and not similar. 


(b) 15 
(d) 8 


(b) 6 
(9)7 
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* (18) In the opposite figure : 
— cm. 
(а) 2 (b) 4.5 
(с) 3.5 (4)3 


© (19) In the opposite figure : 


The ratio between the perimeters of the two triangles 


xS x B 
ADE s ABC is «+--+ „ж? Sem, 
(a)2:1 (3:5 с B 
(с)1:2 (91:4 


^ (20) In the opposite figure : 
If LEXY where XL - 4 cm. ; YL=8cm. 
M EXZ where XM = 6 cm. ZM = 2 cm. 


;LM =7 cm. » then the length of YZ = 
(а) 21 (b) 28 (с) 14 
9 (21) Та the opposite figure : 

If m (4 РАВ) = m (4 C) 


(b) 18 В 9cm. D 


(c) 21 (d) 24 


(22) In the opposite figure : 
m(Z BAD) =m (4 C) ,АВ = 16cm. 
BD = 12cm. , then DC = 


- cm. 
(a) 16 (b) 12 
(с)9 i (d)23 4 2 
(23) In the opposite figure : 

If m (Z BAD) = m (Z C) ^ 

> then BD = -+ cm. 
(a)3 (4 o Я 
(с) 5 (4) 6 


} 


| 


(24) In the opposite figure : 
inseem 
(a)m 
(oy 

(25) In the opposite figure : 
If B is the midpoint of CE 
s then DE = cm. 
(a)4 
(c) 6 

(26) In the opposite figure : 
АС= - 
(а) 6.2 
(с) 7.2 


(27) In the opposite figure : 
If m (4 АРС) = m (4 ACB) 
»then AB = cm. 
(a) 12 
(c) 18 
(28) In the opposite figure : 
If m(ZA)2m(Z D) 


(29) In the opposite figure : 
If AB // EC 


»then EP = чалады; 


@ 4 
© 2 


(b) 5 
(07 


(b) 6 
(d)7 


(b) 16 
(d) 20 


®4 
(d)2 


> 


526 


Ехегсіѕе Тмо | 


D 


10 cm. 


C 


—- 
16cm. 
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5 (30) In the opposite figure : 


EF = ----- cm. 
(a) 3 (b) 6 
(c)9 (d) 12 


© (31) In the opposite figure : 
If XY // BC » YZ// CD 
and ХҮ = СЮ » YZ =2 cm. » BC = 6 cm. 


» then the length of CY Scena cm. 
«22 (342 
(25 (94 

4. (32) In the opposite figure : 
DE = +--+» ст. 
(a8 (b) 10 
(c) 12 (d) 15 


4. (33) In the opposite figure : 

If M is the point of intersection of the medians of A ABC 
MEAD , ME// AC : ME 23 cm. 

> then the length of AG eec cm. 

(a)3 (b) 6 (c)9 
4. (34) In the opposite figure : 

If M is the point of intersection of 

the medians of A ABC 

» MX // BC : BC = 12 cm. 

»then MX = cm. 

(а) 6 (b) 8 (c)4 
© (35) In the opposite figure : 

If m (4 B) = m (Z C) = m (4 AED) = 90° 


> then the length of AB - cm. 
(a) 12 (b) 8 
(c) 10 (d) 15 


C 16cm 
с Е 
(d) 12 


о 
w 


NS 


© (36) In the opposite figure : 


»m(ZA)260*-2x 
s then (4 AED) = ---------- 3 
(a) 50 (b) 40 


© (37) In the opposite figure : 


© (38) In the opposite figure : 
AR cm. 

(a) 5 

(c) 7 


© (39) In the opposite figure : 
(a) 9.5 
(с) 7.5 


© (40) In the opposite figure : 


(a) 6 
(с) 3 
© (41) In the opposite figure : 


ABC is an isosceles triangle 


DF 7 


The length of BD = ---------- cm. 


AD // CB ; E is the midpoint of AB 
» then the length of ҮЙ же: 


where AB = AC » BC = 48 cm. 


HESS s then DC = ---------. 


If A ABC ~ A AED and m (4 B) 2 3 X + 20° 


(c) 30 


(b) 4 
(9 5 


(b) 6 
(d) 8 


(b 72 
(d)8 


(b) 4.5 
(d) 7.5 


(b) 20 
(d) 28 
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n 
m 
= 


12cm. 
> 
j \ о 
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5 (42) In the opposite figure : 
If DE 23cm. DC = 4cm. 


s then area (A ABC) = cm? 
(a) 12 (b) 16 
(9718 (4) 24 


© (43) In the opposite figure : 
If A ABC is a right-angled triangle at A 
» AD L BC , then from the following 


the wrong statement is - с 
(а) ЛАВС ~ А РВА (b) A ABC ~ ADAC 
(c) A BAD ~ A ACD (d) AD = DB x DC 


© (44) In the opposite figure : 
ABH is a triangle » HD L AB »m (4 A) = m (4 BHD) 
»AB = 16 cm. › ВЮ = 4 cm. 


» then the length of BH = —— cm. DIO —— 
(a)4 (b) 8 (c) 12 (d) 8435. 
© (45) In the opposite figure : " 
х=: " Ф 
(а) 1245 (6) 24 / P 
(c) 12 (а) 83 Све Теп А 
© (46) In the opposite figure : Р 
If AD = (X + 2) ст. » BD = 4 cm. CD = 9 ст. 
s then X = cm. 
(a) 11 (b) 8 [s] 9cm. D 4cm. B 
(c) 6 (d)4 


* (47) In the opposite figure : 


(v4 
(d) 4.8 


Exercise Two [Ж NE 


$ (48) In the opposite figure : 


(зуу ы... 
(a) (413 ›в) © (8-413) 
© (3-415) (d) (8 58) 
© (49) In the opposite figure : | 
y 
Eee. " " 
S ъ+ 
€ 16cm. D 9cm. B 
4 (9)2 


© (50) In the opposite figure : 


ABC is a right-angled triangle at A » Ф 
AD L ВС,АВ = 30ст.›рС = 32 ст. СБ 
(9 Г 


s then X + y = ---------- 

(a) 36 (b) 48 

(c) 42 (d) 52 А 
(51) In the opposite figure : 

Ne e c 

(a) 9 (b) 10 

(с) 11 (d) 12 
(52) In the opposite figure : 


If ABisa tangent to the circle 


s then AB =з cm 
(a)4 (b)5 
(c) 6 (d)7 


(53) In the opposite figure : \ 
Вр = сш. д) 

(а) 8 (4 " Iw à 
\ 7 


(с) 16 (9)2 


(лу 6) аяб \/ (мдш) otal-oluat,- yall | 129 
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ò (54) In the opposite figure : 
IfDA ‚ОВ are tangents to 
the circle at A and B respectively 
»DA=DB =8 cm. »BC=2 cm. 
s then AC = +--+ cm. 
(a)3 (b)4 (с)5 
© (55) In the opposite figure : 


If AB is a tangent to circle M ; then the circumference 


of circle M = ---------- cm. 
(a) 470 (b) 57 
()6л (9x 
© (56) In the opposite figure : ыл 
'AD is a tangent to the circle SN 100%, 
» then the length of DB = ees cm. E 4 
«5 (54 
(96 «6i 


Ф (57) A person of length 1.6 m. stands beside a light pole if the shadow of the person is 
2.4 m. and the length of the shadow of the pole is 6.6 m. ; then the length of the light 


pole equals с m. 
(944 99 (с)88 (d) 10.1 
* (58) By using the opposite figure : 
All the following statements is true except ---------- PA Sem, 2 
(a) BC =2 DE E CN 


(b) DBCE is a cyclic quadrilateral 
(c) A ADE ~ A ACB 
(d) AD x AB =AE x AC 


Exercise Two | 


Essay questions 


Œ State in which of the following cases › the two triangles are similar. In case of 
similarity » state why they are similar : 


(1) (2) (3) 


e x 
c 
4. A NE 
4 7 
55 55 s IN А B 
F EC РА Y 
(4) e A |(5) (6) 
F D д M А 
Е 
х 
a B 
Ё р Е 9 = 
(8) х 
M 
s/ Na A ta 
8 
N 6cm. L 
2 75cm. Ж 
(9) (10) 
Tn the opposite figure : " B 
DA // CB Prove that : = 
(1) AAHD ~ A BHC 
A 
(2) AH x HC = DH x HB с 
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ABC is a triangle » the lengths of its sides AB » BC and CA respectively are 3 cm. » 
4.5 cm. » and 6 cm. » DEF is another triangle » the lengths of its sides DE , EF and FD 
respectively are 6 cm. » 4 cm. and 8 cm. Prove that the two triangles are similar » then 


write them in the same order of corresponding vertices. 


In the opposite figure : 
B » Y and C are collinear. 
Prove that : 

(1) A XBY ~ A АВС 
(2) BC bisects 2 ABX 


CA In the opposite figure : 
ABC is a triangle in which : AB = 6 cm. » BC 29 cm. » 
AC 27.5 cm. » D is a point outside the triangle ABC where 


DB = 4 cm. » DA = 5 cm. Prove that : 
(1)AABC ~ ADBA ( 2) BA bisects 4 DBC 


a In the opposite figure : 

ABC is a triangle in which AB = 8 cm. » 
AC =6cm. »DEAB > 
where AD 23cm. EC AC » 


where EC = 2 cm. 


Prove that : A AED ~ А АВС 


In the opposite figure : 

AD ПВС = [E] ,АЕ = 75cm. | EC = 12cm.  BE-29 cm. » 
ED = 10 cm. ; AB = 6cm. 

Prove that : Л ABE ~ A DCE > 

then find the length of : CD 


£3 In AABC AC» AB »M € AC where m (4 ABM) = m (/ C) 
Prove that : (AB)? = AM x AC 


Exercise Two | 


a Ш In the opposite figure : 
ABC is a triangle ; D C AB › DE // BC and intersects AC at E » 
АХ is drawn to intersect DE and BC at X and Y respectively E D 
( 1) State three pairs of similar triangles. 


DX XE DE 


( 2) Prove that : БҮ ҮС ВС 


In the opposite figure : 
BCüDE-[F) АВ 26cm. > 
BC = 12cm. ;ACz8cm.;FC-3cm.; 


BD = 4.5 cm. » DF = 6 cm. Prove that : 
(1) ДАВС ~A DBF ( 2) A EFC is isosceles. 


D CA In the opposite figure : А 
ABCD is a quadrilateral › 


АВ _ CE BD, EB 
E EBD where 95 = BC DA BC 


Prove that : (1 AD // BC 
(2) AB// CE 


ABC is a triangle in which: АВ =4ст. » AC=3cm. › D EBA such that AD =4.5 cm. » 


E ECA where AE = 6 cm. 
Prove that : BCDE is a cyclic quadrilateral. 


(E ABC is a triangle :AB-8cm. › AC- 10cm. › BC- 12cm. » ECAB 

where AE = 2 cm. »D € BC where BD = 4 cm. Prove that : 

(1) A BDE — A BAC and deduce the length of DE «5cm.» 
(2 ) The figure ACDE is a cyclic quadrilateral. 


Q XYZ is a right-angled triangle at X » draw XL L YZ and intersects it at L 
XY? vL 


«zy uz 
If XY = 12 cm. and XZ = 16 cm. » calculate the length of each оѓ: YL , XL 


«72 cm. »9.6cm.» 


Prove that : 
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(915 the opposite figure : u А " t 
ABCD is a parallelogram ; O € DC >» 
BOis drawn intersecting AC at H , XR 
and intersecting AD at E c B 
Prove that : (1) A AHE ~ A CHB (2) (HB? = HE x HO 


а АВ and DC are two chords in a circle »AB n CD- {E} » where E lies outside the 
circle » AB = 4 cm. » DC =7 cm. and ВЕ = 6 cm. 


Prove that : A ADE ~ A CBE > then find the length of : CE «12cm.» 


АВ is a diameter in a circle » C is a point belonging to the circle > AC is drawn 
intersecting the tangent to the circle at B at D 


Prove that : (BC)? = CA x CD 


£3 ABC is a right-angled triangle at A » AD 1 BC to intersect it at D 
BD 1 = 
if BR = 5 and AD 62. ст. 


» find the length of each of : BD › AB and АС «6cm. s613 cm. s616 cm.» 
In the opposite figure : T 
А ABC is a right-angled triangle at B » AC = 15 cm. » BC = 12 cm. > 

Eis the midpoint of АВ, AD// BC , where AD = 6 cm. d E 
Prove that : A ABC — A EAD and deduce that AC // DE cuu B 

In the opposite figure : mE 

ABC is a triangle in which : D € BC where BD = 4 cm. » A 

DC = 5 cm. If AB = 6 cm. » AC =8 ст. & & 


(1) Prove that : AABC ~ A DBA 
( 2) Find the length of : AD 
(3 ) Prove that : AB is a tangent segment for the circle passing 


through the vertices of AADC «54m.» 


C Sem D 4m. В 


In the opposite figure : 

LMN is a triangle E EMN »K EMN 

;OC€LN ;LM- I2cm.  ME-8cm. > 

LE =9 cm. »EO=6cm. » EK 24cm. » KO = 4.5 cm. 
Prove that : OK // LE » EO // ML ; then find the length of NK dem 


E — — — — «— — p eo ao 


Exercise Two | 


22) XYZ » LMN аге two triangles having equal measures of corresponding angles › YZ = 8 cm. » 
MN = 12 cm. »XD L YZ to intersect it at D » and LH L MN to intersect it at H 
If DX =7 cm. » find the length оѓ: LH «10.5 em.» 


& LZ ABC and DEF are two similar triangles » AX 1 BC to intersect it at X , DY 1 EF to 
intersect it at Y Prove that : BX x YF = CX x YE 


EL ABC is a triangle »АВ =9ст. » BC=12cm. , CA=15cm. › РЄВС such that: 


BD - І BC , DH L BC to intersect AC at H 


4 
Find tha area of the shape : ABDH «23 iov! » 
em . кс ОВ _ВА 
ABC is а right-angled triangle at A » D ЄВС where АВ “ВС 
Prove that:(1)AABC~ ADBA (2) ADL BC 


a) If A ABC ~ A DEF and X is the midpoint of BC ; Y is the midpoint of EF 
» prove that : AABX A DEY 


ABCD is a quadrilateral inscribed in a circle » its diagonals AC , BD intersect at E › 


BA. BD | 
ТОБ “С » prove that : 


(1) ЛАВЕ ~ A DBC (2) BD bisects / ABC 


" LH In the opposite figure : 
ABC is a right-angled triangle at A E 


AD. BC ; DE.L AB; DF.L AC E 


Prove that : (1) A ADE ~ A CDF LEE B 


(2) Area of the rectangle AEDF =]AExEBxAFxFC 


ABCD is a rectangle » draw DF L AC to intersect AC in E and BC in F 
Prove that : The area of the rectangle ABCD = МАЕхАС xDExDF 
© ABCD is a trapezium in which : AD // BC > its two diagonals AC , BD intersect at M 


Prove that: MA х MB = MC x MD sand if AD-9cm. › BC=12cm. » AC- 14cm. 
» calculate the length of : MA «6cm.» 
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авс: isatriangle »D € BC , AD is drawn and point H is assumed on it » then HX is 
drawn // AB to intersect BD at X » and HY is drawn // AC to intersect DC at Y 


Prove that : ( 1 ) AABC ~ AHXY (2) XY x AD =BC x DH 


АВ is a diameter in circle M »C EAB lying outside the circle › CD is drawn tangent to 
the circle at point D » then DH 1 AB to intersect it at H 
Prove that : (CD)! = CH x CM = CB x CA 


Tn the opposite figure : " 


ABC is an obtuse-angled triangle at А » 
AB - AC , AD L AB and intersects BC at D Z f B 


Prove that : 2 (AB) = BD x BC 


ABCD is a trapezium ; AD// BC » m(ZA)=90° , ECBD 
where AB x EC=DExBD » CD x BD =DA x EC 
Prove that : (BC) = (АВ)? + (Ар)? + (CD? 


In the opposite figure : 
АХ 1Вр,8&-2а СА Prove that : 


(1)ABXA- A CDA 


(2) AC is a diameter in the circle. 


ABC is а triangle in which AB=AC » ECBC › EÉBC › DECB , DECB 
where (AB)? = DB x CE Prove that : AABD ~ A ECA 


Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 


& (1) In the opposite figure : 
X-y 2 
"mer d IN 
s then AE = -------- cm. К р 
E 
(c) 12 (d) 10 с Xa В 


| ( 2) In the opposite figure : 
If M is the point of intersection 
of medians in A ABC 


(24 
(c)6 
( 3) In the opposite figure : 

| C€BD ,m(Z Р)=т(/ ВАС) 
»AB=6cm.»CD=Scm. 

» then ВС = 
(a)3 

(c)5 

4 ( 4) In the opposite figure : 


- cm. 


2 


It x?- y? - 16 

s then y X Z = ee cm: 
(a)4 

(c) 12 

* ( 5) In the opposite figure : 
If CX bisects Z ACB , XD // BC 
> then XD = ·--------- cm. 

(a)3 

(с) 5 

* (6) In the opposite figure : 

AD =o. 

(a) 10 

(с)8 

© (7) In the opposite figure : 

If m (Z ABC) = 120° 


› A BDE is an equilateral triangle 
s then X = -----.--.. bii 

@)5 

(с)7 


»then the length dt EM ee cm. 
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(b) 5 
(d)8 


(54 
(d) 6 


(b) 8 
(d) 16 


(b)4 
(4) 6 


с 15cm. 


(b) 9 
(d) 6 


(b) 6 
(d) 8 


(Me) 2 fat V/ (мәд) li loas wall 
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© (8)In the opposite figure : 


А 
Ifm(Z 1) = (4 2) = т(4 3) A 
eM i 
s then DE: EF : FD =---------- RD <] a 
(37:11:12 (5 12:11:7 „же “у. 
€ liem. B 
(012:7:1 (d) 11:12:7 


© (9) In the opposite figure : 


== A 
If BD bisects Z ABE » BD 29 cm. , DC = 6 cm. ae 


» DE = 3 cm. » then the perimeter of A ADC = ---------- сш. Сва DN 7 = 
(a) 12 (b) 14 ФЕ 
(с) 16 (d) 18 


$ (10) In the opposite figure : 
XY // AC , DE // BC 


s then DB = «++ cm. 
si Е 
(с) 4 (05 


| (11) In the opposite figure : 


Х+у= 5 ст. 315, А 
(а) 12 (b) 15 E 
(c) 18 (d) 21 


$ (12) In the opposite figure : 
If FX 1 AB ¿DY 1 BC,EZ1 AC 
» AC 29 cm. » BC = 12cm.  рЕ = 4 cm. 


s then EF = ------- сїй. 
p ®з 
en «6 
© (13) In the opposite figure : 

IfBE=2ED 

s then AE = --------- em. 

T (2 
xd @4 


(а)4 
(c) 20 

© (15) In the opposite figure : 
If AB// EF // CD 

s then EF = ст. 
(а) 2.5 

(с) 1.5 

© (16) In the opposite figure : 
EF// BC ,DE//CA 


»then EF = - cm. 


@? 
(с) 21 
% (17) In the opposite figure : 


s then BE + ВС = ·--------. 
(a) 16 
(c) 20 
& (18) In the opposite figure : 


ABCD = ст? 
(a) 13 
(c) 39 


& (14) In the opposite figure : 
If ABC is a right-angled triangle at A 


»then the area of the square DEFY = ---------- 


If BD = 6 cm. , ОС = 8 cm. 


If (4 ACD) = m (4 BEC) 


» DEFY is a square » BE = 8 cm. » FC 2 2 cm. 


cm? 


(b) 16 
(d) 36 


(b)2 
(d) 1 


18 
(b) -7* 
28 
eT 


(b) 18 
(d) 24 


ABCD is a trapezium › m (Z ABC) = m (Z DCB) = 90° 
» AC L BD , then the area of the trapezium 


(b) 26 
(d) 60 


Exercise Two | 


0% 
m 


The relation between the areas 
of two similar polygons 
C Fromtheschoolbook Ф Remember Understand OApply && Higher Order Thinking Skills 


| First N Multiple choice questions 


Choose the correct answer from those given : 


© ( 1 ) The ratio between the perimeters of two similar polygons is 4 : 9 » so the ratio 


between their areas is ---------- 


(34:9 (b)9:4 (c)2:3 (d) 16: 81 
© (2) @ IfA ABC ~A XYZ > AB =3 XY r then SAAR E 
@3 9 o1 o4 


© (3) If the ratio between the areas of two similar polygons is 9 : 49 , then the ratio 
between the lengths of their two corresponding sides is ---------- 

(33:7 (b) 9:49 (c) 3 : 10 (d) 10:3 

© (4) If the lengths of two corresponding sides in two similar polygons are 7 cm. 
and 11 cm. » then the ratio between their perimeters is ---------- 


49 T A i 
at (35 © тї oH 
© (5) The ratio between the corresponding sides of two similar triangle is 2 : 5 » if the area 
of the first one is 16 cm? , then the area of the second one = «--------- em’, 
(a) 40 (b) 80 (c) 100 (d) 120 


© (6) If the lengths of two corresponding sides in two similar polygons are 12 cm. » 

16 cm. and the area of the smaller polygon = 135 cm? , then the area of the greater 
polygon +--+ cm 
(a) 24 (b) 180 (c) 240 (d) 200 
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© (7) If the ratio between perimeters of two similar polygon is 5 : 7 and the area of the greater 
polygon is 245 cm? › then the area of the smaller polygon equals ---------- cm? 
(a) 125 (b) 175 (c) 343 (d) 480.2 

1 ( 8 ) The ratio between two corresponding sides of two similar squares is 3 : 4 » if the area 


"tr cm? 


of the greater square is 48 cm? , then the area of the smaller one = -- 
(a) 16 (b) 12 (c) 20 (d) 27 
( 9 ) The ratio between the lengths of the diagonals of two squares is 2 : 5 » if the area of 

| the smaller one is 4 cm? › so the area of the greater one is ---------- ст: 

(а) 25 (b) 16 (c) 10 (d) 20 

© (10) The ratio between the areas of two similar polygons is 9 : 25 and the length of one 
side of the smaller one is 3 cm. » so the length of the corresponding side in the greater 


@ 2 02 (15 @5 
| (11) If the ratio between areas of two similar triangles equals 9 : 25 and the perimeter of the 


smaller triangle is 60 cm. » then the perimeter of the greater triangle equals ---------- 


(a) 60 (b) 80 (c) 100 (d) 120 

© (12) The areas of two similar polygons are 100 cm? › 64 cm If the perimeter of the first is 
60 cm. » then the perimeter of the other polygon = --------- cm? 
(а) 38.4 (b) 40 (c) 42 (d) 48 

(13) @ If A ABC ~ A DEF; a (A ABC) = 9 a (A DEF) and DE = 4 cm.» then AB = ---------. cm. 

@ 4 (b) 12 (c)9 (d) 36 

9 (14) The ratio between the diameters of two circles is 3 : 5 » if the area of the smaller 
circle is 27 cm? » then the area of the greater circle equals --------- cm? 
(a) 45 (b) 50 (c) 75 (d) 100 

9 (15) The ratio between two corresponding sides of two similar polygons is 3 : 4 » if the 
sum of its two areas is 150 cm? » then the area of the smaller polygon = «+--+ cm? 
(а) 54 (b) 96 (с) 75 (4) 52 


9 (16) The ratio between the lengths of two corresponding sides in two similar polygons is 
5 : З and the difference between their areas is 32 cm? > then the area of the smaller 


polygon is =- om? 
(a) 18 (b) 50 am е2 
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area of polygon M, 


xs Baldus eh 78 
(17) If the polygon M, ~ the polygon M, and area of polygon M, ^ 16 


(b) the ratio between the two corresponding sides = 9 : 16 
(c) the scale factor of the similarity of M, to M, = 5: 
(d) the perimeter of polygon M, = i the perimeter of polygon M, 


| 
° 
»then it means that ---------- 
(a) the sum of their areas — 25 square units. 


(18) @ If the polygon ABCD ~ the polygon ABCD = i 
dien a (the polygon ABCD) , perimeter of (ABCD) 
, a e pis 
a (the polygon ABCD) perimeter of (ABCD) 
2 A ET 4 
(а) = 5 (с) (y 
(19) In the opposite figure : 
If AB 23cm. » BE- 5 cm. , ED = 7 cm. 
a(AABE) | — 
»then (А СОЕ) 
9 25 
@ 3 OP 
9 16 
© 35 o% 
© (20) In the opposite figure : 
If DE // BC .DE - 4 cm. ,BC=9 cm. 
a (A ADE) 
»then (А ABO) 
16 81 
(а) gt (b 65 
65 16 
(o8 o% 
(21) In the opposite figure : A 
If AX : XB 25:3 »a (A ABC) = 25.6 cm? 
s then a (A AXY) = -------- cm? Y x 
(a) 10 (b) 16 d 3 
(c) 41 (d) 65.5 


\ (22) In the opposite figure : 


If BE//DC 
"EET CIV EN 
? the area of trapezium BCDE _ 
25 3 
(a) $1 (5 5 
9 9 
©) тє (d) 25 
© (23) In the opposite figure : 
DE // BC ;the area of A ADE = 8 cm? 
> then the area of the figure DBCE = ---------- cm? 
(а) 27 (b) 64 
(c) 24 (d) 16 
| (24) In the opposite figure : 
If the area of the figure ABED = 42 cm? 
> then the area of A CED = --------- cm? 
(a) 8 (b) 12 
(c) 16 (d) 20 
© (25) In the opposite figure : 
a(AXAB) | 
a(AXYZ) _ 
3 5 
(a) 5 (b) 16 
S 4 
| © 35 @ 5 
(26) In the opposite figure : 
З(ААХҮ) —.. 
a(A ACB) | 
5 2 
(а) = (b) = 
5 A 
(c) 5 (d) 4 
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бст. 


B 


x 


UNIT 


3 € Remember Understand ФАрріу ə Higher Order Thinking Skills 


© (27) In the opposite figure : 
If the area of AAXY = 10 cm? 


s then the area of the shape XBCY = ---------- cm? 
(a) 40 (b) 20 
(c) 30 (d) 10 


© (28) In the opposite figure : 
If the area of A ABC = 45 cm? 


s then the area of AAXY = --------- cm? 
(a) 22.5 (b) 90 
(95 (d) 15 


© (29) In the opposite figure : 
If the area of the shape ACDE = 3 times the area of A EBD 
s then BC = ~- cm. 
(a)7 (b) 8 (c)9 
© (30) In the opposite figure : 
a (A ADC) = 160 cm? Е 
s then a (A ADB) = --------- cm* 
(a) 40 (b) 90 € D B 
(c) 120 (d) 320 
© (31) In the opposite figure : E 
ADisa tangent segment to the circle passes through CY 
the vertices of А ABC ›3 AB =4 AC Ё C b 


a(AACD | —.. 
a(AACB) 


(а) 5. 0) 3 ©з @ 3 


»then 


4 (32) In the opposite figure : 
If the polygon ABCD - the polygon AEFG 
and the area of the polygon ABCD = 32 cm? 


»then the shaded area = ---------- cm? 
(a) 72 (b) 48 
(c) 40 (d) 16 
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$ (33) In the opposite figure : 


ABCD is a parallelogram »AE : EB 24:3 D A 
»a (A ADE) = 32 cm? » then a (A DFC) = ------ cm? VS 
(а) 18 (b) 98 € B F 
(c) 24 (d) 42 

5% (34) In the opposite figure : 
ABN CD ={E} в x^ 
> a (A ACE) = 900 cm? dica 
> then area of A DEB = ———— cm? d 
(a) 1080 (b) 1208 4 
(с) 1296 (9) 1218 


< (35) In the opposite figure : 
ABCD is a cyclic quadrilateral 


in which : AB = 8 cm. › CD = 12cm. 
s then a (A AEB) : a (A DEC) = ---------- 


(а) 3:2 (6)2:3 
(с) 4:9 (9)9:4 


Essay questions 


The ratio between the two perimeters of two similar triangles is 3 : 2 and the sum of their 


areas is 130 cm? Find the area of each of them. « 90 cm?» 40 cm?» 


The ratio between the lengths of two corresponding sides in two similar polygons is 1 : 3 
Let the difference between their areas be 32 cm? › зо find the area ofeach. «4cm?» 36cm?» 


a Tn the opposite figure : 
ABC is a triangle in which : 
АХ =4cm. ХВ =6cm. >» 


AY =5 cm. ; YC 23cm. 


| -a (A AXY) 1 
Find : АСЕ) TW 


(е) aest V (муш) sil- ouest; wall 
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© пп the opposite figure : A 
| Ma = к= ED 
If AB// DC » AC// DE , D 
aa 
AB- 5 DC 
»area of A DCE = 16 cm? — A 
» find the area of : Л ABC «36 ст.» 


Ө a ABC is a triangle ;D€AB where AD=2BD » ECAC where DE // BC 


If the area of A ADE = 60 cm? , find the area of the trapezium DBCE «15 cm?» 


( ABC isa triangle AB 28cm. » AC=6cm. > D € AB where AD = 3 cm. 
о 


== _ 2a. a(A ADE) 1 
+E EAC where EC = 2 cm. Find : aure DBCE) «3» 


[7 | ABCD ,АВСР” are two similar polygons whose diagonals intersect at X » Y respectively 
© 


а (Ше polygon ABCD) _ BX? 
a (the polygon ABCD) (BY) 


Prove that : 


a In the opposite figure : " 
© 

АВС is a triangle where ВС =9 cm. 

and D € BC where BD = 6 cm. 


If m(Z BAD) = m (4 С), 


С 3m D 6cm. B 
then prove that : AABC — ADBA 
and find the length of : AB 
Find also : The ratio between 
the area of A ABC and A DBA «36cm. 33:2» 
ü In the opposite figure : D A 
Р BO 

ABCD is a parallelogram » AO" i А 
> a (A BEO) =9 cm? 

с В Е 
Find : The area of the parallelogram ABCD «108 cm?» 
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(10) CA In the opposite figure : 

ABCD is a parallelogram 
== АЕ 3 

> E GAB where БЕ = 5 Е 

> DE) CB = {Е} 

(1) Prove that : A DCF ~ A EAD 


24. a (ADCF) 25 
(2) Find : CAEAD) 


0 Ш ABCD is a parallelogram » X EAB, X& AB where BX=2AB , Y CCB ; 
Y& CB where BY =2 BC , ће parallelogram BXZY is drawn. 


„ а (parallelogram ABCD) _ 1 
Prove mak? a (parallelogram XBYZ) 4 


ГЇ ABCD » XYZL are two similar polygons. If M is the midpoint of BC and N is the 
midpoint of Yz 
> prove that : a (polygon ABCD) : a (polygon XYZL) = (MD)? : (NL)? 


AB » CD are two non intersecting chords of circle M 
If ABM CD={E} AC 23 BD 


a (A EBD) 


rind: NECA) 


e M >N are two touching externally circles at A » the two secants from A are drawn to 
intersect the circle M at B » D and intersect the circle N at C , E 


а (A АВР) _ (BD) 
а(ААСЕ) (CE) 


Prove that : 


ABC is a triangle inscribed inside a circle » draw ‘AD to bisect Z A and intersect BC atD 
and the circle at E 


Prove that : a (A ABE) : a (A АРС): a (A BDE) = (EB) : (Ср): (ED)? 


@ If AABC ~ A XYZ AD , XL are their corresponding heights 
» prove that : BC x XL=AD x YZ 


т) Prove that : The ratio between the areas of ће two similar triangles equals the square of the 
ratio between : 
( 1 ) Two corresponding heights in them. 


( 2 ) The lengths of two corresponding medians in them. 
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ЕД ABC is a right-angled triangle at B. The equilateral triangles ABX » BCY » ACZ are 
drawn. Prove that : a (A ABX) + a (А BCY) = a (А ACZ) 


AB 


ГД ABC is an inscribed ed triangle i in a circle where —— BC =4 > from B a tangent is drawn to 


the circle to intersect AC at E 


a(AABC)_ 7 
Prove that : "(ABE > 16 


ABCD is a trapezium in which АР // BC Draw XY // AD to intersect AB at X and CD 
at Y such that the trapezium is divided into two similar polygons AXYD and XBCY 


a (polygon AXYD)  a(A ABD) 


Prove that : 2 ројуроп XBCY) ` a (ABDC) 


|: ABC is right-angled at A » AD LBC intersecting it at D. The two equilateral triangles 
ABE » CAF are drawn outside the triangle ABC 
Prove that : ( 1 ) The polygon ADBE ~ the polygon CDAF 
(2) a (the polygon ADBE) -BD 
a (the polygon CDAF) CD 


Е ABC is a right- angled t triangle at B ; BD 1 AC to intersect it at D. The squares AXYB 
» BMNC are drawn on AB > BC respectively outside the triangle ABC 


(1) Prove that : The polygon DAXYB ~ the polygon DBMNC 
(2)If AB 26cm. AC = 10 cm. 
s find : the ratio between areas of the two polygons. «2» 


£3 ABC is a triangle in which AB › BC » АС are corresponding sides to three similar 
polygons X » Y »Z drawn outside the triangle respectively. If the area of the polygon 
X = 40 сш? » the area of Y = 85 cm? ; the area of Z = 125 cm? 

» prove that : A ABC is a right-angled triangle. 


ABCD is a quadrilateral » E € BD » draw EF // DA to intersect AB at F > 


draw EM // DC and intersects BC at M 


Prove that : a (the polygon BMEF) : a (the polygon BCDA) = BF x BM 


BA x BC 


8 ABCD is a square > AB ; BC , CD , DA are divided in ratio 1: 3 by the points 
X sY >Z »L respectively. 
Prove that : ( 1) XYZL is a square. (2 Rep Ld 


a (the square ABCD) 
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26) In the opposite figure : 
T AB ; CD are two parallel chords 
in a circle ;ABO YD- {x} 


a (A DBX) (XB) 
a(ACYB) (BY? 


Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 


Prove that : 


5 (1) In the opposite figure : R c 
Tf the area of (polygon DYFC) = 40 cm? 
» the area of (polygon FEBC) = 32 cm? 
» the area of (A AFY) = 5 cm? 

»then the area of (A AEF) = ----.----- cm? А 

(а) 3 (b)4 (c) 5 (d) 6 

5 (2) In the opposite figure : x 
If the area of (А AXY) 2 40 cm? 
» the area of (А DZM) = 13 cm? 
» the area of (the polygon XBCY) = 50 cm? D C 
Then the shaded area = ---------- cm? 

(а) 77 (b) 92 (c) 104 (d) 112 

$ ( 3) In the opposite figure : 

If AB 23 AD ; and the area 
of A ADE = 6 cm? 


> then the shaded area = ----.----- cm? 
(а) 12 (524 
(c) 48 (d) 96 


$ (4) In the opposite figure : 
If the area of the polygon DXYE = 30 cm? 


> then the area of the polygon XBCY = ---------- cm? 
(a) 12 (b) 16 
(с) 18 (d) 20 


UNIT 


3 


© (8)In the opposite figure : 


e Remember 


cm? 


s then the shaded area = ---------- 
(a) 27 


(c) 32 


Т (6 ) In the opposite figure : 
If the area of A DEF = 6 cm? 
» then the shaded area = 
(a) 27 
(c) 48 

(7) If A ABC ~ A DEF and AB =X cm. > 


FXE mee 


(24 (3 


© (8)In the opposite figure : 

If DE // BC EF // AB » 8D = 

Area (C7 DBFE) _ 
Area (A ABC) 


2 
3 


»then 
21 
(a) 25 
12 
(с) 55 
( 9 ) In the opposite figure : 
ABCD is a square of side length 6 cm. 
;DE-EF-FC 
»then the area of (polygon XYFE) =. 
(а) 6 
(c) 10 


| 


(10) In the opposite figure : 


| 


If M is the point of intersection of medians of A ABC 
» MD // AB and the area of A ABC = 36 cm? 


@Understand OApply «ә Higher Order Thinking Skills 


A 
р, 
С В 
(b) 28 
(d) 33 
A 
(b) 36 беъ Зе D Sem Oh 
(d) 54 


DE = (X + 1) cm. » the area of 


AABC = (X * 2) cm? › and the area of A DEF = (X +7) cm? , then the value 


(d) 1 


(02 


(b) 18.2 
(d) 222 
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$ (11) In the opposite figure : 
BCDF is a rectangle » the area of (A ABE) = 2 cm? 
» the area of (A BEF) = 3 cm? 


» then the shaded area = ---------- cm: 


@5 054 (6 (74 


* (12) If the scale factor of similarity of the polygon P, to the polygon P, is 2 and the scale 
factor of similarity of the polygon P, to the polygon P, is i » Which of the following 
relations is correct ? 


(a) Area (Р) + Area (P) = Area (Р) 
(b) Area (P,) + Area (Ру) = Area (Р,) 


(c) Area (P) +] Агеа (P.) = Area (P,) 
(d) Area (P) + Area (Р) ={Агеа (P) 


"EE is a diameter in a circle » C belongs to the circle » X C AB where AX = BC 5 
draw XY // BC and intersects AC at Y 


Prove that : a (A ABC) a (the polygon XBCY) = (АВ)? : (AC? 


In the opposite figure : й 

Two intersecting circles at A , В 

» AC is a chord in one of the e D 
two circles and touches the other at A > X 


AD is a chord in the second circle and touches the first circle at A 
If ABN CD = {E} 
СЕ _ (AC? 


» prove that : Ер ADE 


o In the opposite figure : — 
Two squares are drawn » one of them is inside a circle 
and the other is outside the circle. 


Find the ratio between their areas. 
p 
À 
«hy 


Applications of similarity 
in the circle 
С) From the school book | @ Remember € Understand OApply $ Higher Order Thinking Skills 


Choose the correct answer from those given : 


* (1)In the opposite figure : 


(а) 3.5 (b) 14 
(c) 6 (d) 12 
© (2) In the opposite figure : 

ABA CD ={M} „АМ = 6cm. 


Y, 
» 


DM =4 X cm. » then CD = ---------- cm. 
(a) 3 (b) 9 (c) 18 (d) 21 
© (3) In the opposite figure : 


(a) 6 (5-6 
(c) +6 (d) 36 
© (4) In the opposite figure : D 
SHAN A 
(a) 6.5 (b) 13 “ұз 
(с)6 (4) 36 \ 


© (5) In the opposite figure : 


(а) 5 (b) 10 
© (6)In the opposite figure : 
If AE = 5 ст. »CE=8cm. 


then X= cm 


(c) 16 


© (7) In the opposite figure : 
ABN CD- {Е} S AE- 4 em. 


(a) 5 

(c) 4 

© (8) In the opposite figure : 

The radius length of the circle = 


(а) 9 
(с) 6 
* (9) In the opposite figure : 


(a) AD x DB 
(c) AD x BE 


* (10) In the opposite figure : 


(а) 5 
(с) 8 


ЕВ = бст.  DEz (Х+ 1) em. 
CE = (X- 1) em. » then Х= — 
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If AB › CD are two chords in the circle » 


B D 
› ОВ = (2 csc Ө) cm. ОС = 2 cm. › then X = ---------. cm. AS 


ABN CD = {0} :AO = (5 sin Ө) cm. 


(c) B (4) 1093 


È 
A 
»DE = 10 cm. ; BE = (X + 1) ст. 
— A | b 
(a) 12 (b) 14 


(d) 15 


с 
©. 
YY 
(b) AD x DE © 
(d) AC x BD y id 


fe aem. 
If M is the centre of a circle » then X = ---------- cm. ("9 =\ 


(d) 12 


(х. е) ә Aust \/ (оа) eti aat; - yalsdl 


UNIT 


3 


© (11) In the opposite figure : 


»then the length of CD= 


(a) 6 
(с)4 
* (12) In the opposite figure : 


© (13) In the opposite figure : 
If DE = DC , EB =2 cm. AB - 7 cm. 
> then the length of EC= 


(a) 6 
(с) 5 
(14) In the opposite figure : 
If DC = MB » then the circumference 
of circle M = cm. 
(a) 15 7t 
(c) 20 7t 


© (15) Е In the opposite figure : 


If AB=7 cm. x BE- 5 cm. , РЕ = 6 cm. 


e Remember @Understand  OApply ə Higher Order Thinking Skills 


(5 
(d)3 


(b) 5 
(4)3 


(4 
(d)3 


(b) 18 3t 
(4) 2400 


(b 6 
(d)9 


(b) 5.6 


(d) 5.2 


* (17) In the opposite figure : 


The area of the circle M = --------.- cm? 
(a) 6% (b) 18 
(23/6 x сел 


1 (18) In the opposite figure : 
ВА is a tangent »BC=9 cm. ¿CD =7 cm. 


s then AB = cm. 
(a) 63 (b) 144 
(c) 12 (d) 2 


© (19) In the opposite figure : 
If ABisa tangent segment to circle M 


» then the circumference of circle M = --------.- 
(a) 670 (b) 9 7t 
(c) 12 7t (d) 15 zt 


T (20) In the opposite figure : 


The length of the radius of circle M = -------- cm: 
@2 (b)3 
(c) 4 (d) 5 

(21) In the opposite figure : 
The circumference of the circle = ---------- cm. 
@4{зл (b) 843 x 
(c) 870 (@ 47 


7 (22) In the opposite figure : 


АС= - em. 
(a) 12 (b) 18 
(c)4 (4) 6 
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© (23) In the opposite figure : 


In a circle M »If AB is a segment tangent 
Ар 24cm. » DC = 12 ст. 


s then the radius length of circle М = ---------- cm. 
@4{з (b) 1673 
© 85 (9) 2473 


© (24) In the opposite figure : 

AMB is a right-angled triangle at M 

the raduis of the circle = 3 cm. » AD = 1 cm. 
„Шеп BC =- 
(a) 3.6 (b) 1.4 (с)5 


~ cm. 


© (25) In the opposite figure : 


(a) 6 (54 
(c)3 (d)5 
& (26) In the opposite figure : " 
A 3 B »D are three points on a circle whose centre is M 
If C is the midpoint of AB 
D M Care collinear » A С B 


AB = 24 cm. » DC = 18 cm. 


» then the radius length of the circle = ---------- cm. 
(a) 9 (8 (c) 12 (d) 13 
* (27) In the opposite figure : 
ABCD is a cyclic quadrilateral if a 
EA _ ED 
@ ЕВ = ЕС 
EA _Ер А 
(b) AB DC " 
(c) AF x FD = BF x FC F 


(d) EA x EB = ED x EC 
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© (28) In the opposite figure : 


a (A ABC) = -— cm? 
—— (b) 42 
= (d) 24 


© (29) In the opposite figure : 


(a)6 (b) 8 
(c) 10 (d) 12 
© (30) In the opposite figure : 


If DE =2 cm. , OE =9 cm. 5 = 26 р 
BE = 6ст.,АВ= NE ; Pao 


AC is a segment tangent » then AC = ---------- cm. 

(a)2 (b) 6 

(с) 4 (9) 8 О 
(31) In the opposite figure : 

| ABis a tangent to the greater circle 


» AD is a tangent to the smaller circle A 


(a4 5 («6 (9) 8 s 
© (32) In the opposite figure : 


Two intersecting circles at A and В 


sif AX=BC 
» then XY =. 
(a4 (b) 6 
(c) 8 (d)9 


* (33) In the opposite figure : 

All the following statements are true except --------. B 
(a) (AB? = AC x AD К 

(b) (АВ)? = AE x EF 

(c) AEx AFZ AC x AD > 

(d) AC x CD = AE x EF 


UNIT 


3 


© (34) In the opposite figure : 


€ Remember Understand OApply 


x7 ©) 217 
(3*7 (d) 447 

| (35) In the opposite figure : 
х+ y mem cm 


(a) 9 (b) 18 (c) 22 
| (36) In the opposite figure : 
two concentric circles at M 
;ABisa tangent to the bigger circle 


» AE is a tangent to the smaller one 


(a) 6 (5 (c)4 
6 (37) In the opposite figure : 
ee cm. 
(a) 4 (b) 5 
| ()6 @ 
(38) In the opposite figure : 
(a) 8 (b) 6 
| (c) 4.8 (d) 5 
(39) In the opposite figure : 
(a) 4 (b) 3 
(c) 4.5 (d) 5 
© (40) In the opposite figure : 
(а) 4 (b) 3.2 
(c) 5 (d) 3 


„АР = 4 cm. and DE = 25 cm. » then AB = ------ 


& Higher Order Thinking Skills 


> 


ERN 
D, 
d, 
О беп. С 3cm. В 
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* (41) In the opposite figure : 


(3 (d)4 


ü Ш In which of the following figures , the points A , B , C and D lie on a circle ? 
Explain your answer. 


(1) 


(2) (3) 


(4) (5) 


шэр W gE 


Ш In which of the following figures , ABisa tangent segment to the circle which 
passes through the points B , C and D? 


(1) ЧОУ" (2) (3) 
% B 
*» " 
E 
А h 
S Alm C 
e = R 
4 5 
(4) (5) 5 
E 
c 


UNIT 
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8 In the opposite figure : i 

XAisa tangent to the circle M at A К» 

where XA = 15 cm. If XB =9 cm. ха B s 

» calculate the length of the radius of the circle. 

«8cm.» 

o The length of the radius of a circle of center O is 4 cm. Assume a point M such that 

MO =6 cm. Let MB be drawn to intersect the circle at A and B » where A EMB 

If MA = З cm. » so find the length оѓ: AB «34 cm.» 


3 


an and CD are two intersecting chords at E in a circle. If the lengths of AE » BE »CD 
| respectively are 5 cm. »6 cm. » 11.5 ст. » calculate the lengths of: EC , ED 


«75cm. »4cm.» 


o In the opposite figure : 

If ABisa tangent segment to the circle at B » 
C is the midpoint of А”, 

АВ = 572 ст. 

, find the length of : AD 


Two circles are touching internally at point Y » 


YX is a common tangent to the two circles. 


Prove that : XC = ХА 
XB XD 


« lO cm.» 
о In the opposite figure : © 
‘AB is a diameter in the circle M » Ps 
АР is a tangent to the circle at A B ae JE b 
Find the area of the circle M «48 T cm? » 
© In the opposite figure : Y 


Exercise Four | 


[9] Tn the opposite figure : 
AC is a tangent segment to the circle ; 
AB =DN > EN=2cm. > 
NF =9 ст. › МВ = бст. 
Find : (1 ) The length of AC 
(2) a(A ACB): a (A ADC) 


In the opposite figure : 
^ 
Prove that : 
One circle passes by 


the points A B »C and D 


Oa In the opposite figure : Ч 
LEXY where XL 2 4 cm. > " 
YL-8cm.;M€XZ м 
where XM = 6 cm. » ZM = 2 ст. z Y 


Prove that : (1) A ХІМ ~ A XZY ( 2) LYZM is a cyclic quadrilateral. 


{@ш ABN C= {в} > АЕ= BE › DE- З ECIFBE- 6cm. and CE- 5cm. 
Prove that : The points А › B › C and D lie on one circle. 


@ In the opposite figure : 

^ 

The two circles touch each other externally at X » 
‘AD intersects one of the circles at A and B 


and the other one at C and D 


Let the common tangent to the two circles at X intersect AD at N 


Prove that : AB ND 
NC NA 


14) C Two circles are intersecting at A and B »C € AB and CAB » from С the two 
tangent segments CX and CY are drawn to touch the circles at X and Y respectively. 
Prove that : CX = CY 


(9 ie) e Aib \/ (эш) ell Lost; yala] 
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(E) O In the opposite figure : 

© 
M and N are two circles touching externally at E 
» AC touches the circle M at B and touches 


the circle N at C › AE intersects the two 


circles at F and D respectively » 
where AF = 4 cm. » FE = 5 cm. ED =7 cm. 
Prove that : B is the midpoint of AC 


a ABC is an acute-angled triangle » AD ; BE are two intersecting heights at F 
^ 


АЕ хАС AD 


Prove that : - 
BFxFE FD 


о A circle of centre О and its radius length equals 8 cm. › M is a point where MO = 12 cm. » 
from M a secant is drawn to intersect the circle at A and B where AC MB 

Tf AB = 11 cm. 

»find : ( 1 ) The length of MA 


( 2 ) The length of the tangent segment to the circle from M «5cm. 3415 em.» 


à Ш ABC is a triangle DC BC where BD = 5 cm. and DC = 4 cm. If AC = 6 cm. 

» prove that : 

(1)ACisa tangent segment to the circle passing through the points A » B and D 
(2)AACD~ABCA ( 3) Area of (A ABD) : area of (A ABC) = 5:9 


p £13 Two concentric circles at M ; the lengths of their radii are 12 cm. and 7 cm. 
AD is a chord in the larger circle to intersect the smaller circle at B and C respectively. 


Prove that : AB x BD = 95 


a £3 ABCD is a rectangle in which AB = 6 cm. and BC = 8 cm. » BE 1 AC and intersects 
AC at E and AD at F 

(1) Prove that : (AB)? = AF x AD 

( 2.) Find the length of: AF «45cm.» 


Exercise Four | 


a AB is a chord of length 8 cm. in a circle of centre M > MC LAB to intersect it at C and 
intersect the circle at D. If CD = 2 cm. » calculate the length of the radius of the circle. 


«5cm.» 


@ AB is a diameter in a circle , C E AB » CX | AB to intersect ће circle at X , DE is 
а chord drawn in the circle passing through point C. Prove that : (XC)? = DC x CE 


2 AB is a diameter in a circle » CD is a chord in it perpendicular to AB to intersect it at N 
The two chords AE and AF are drawn in two different sides from AB to intersect CD 


at X and Y respectively. Prove that : AX x AE = AY x AF 


a In the opposite figure : 
A is a point outside the circle M » AB and AC are tangents 


to the circle › AY intersects the circle at X and Y 5 


ВСПМА={р} 


Prove that : AX x AY = AD x AM 


25) AB is a diameter in a circle »C C AB 5C is located outside the circle where BC = AB › 
CDisa tangent to the circle at D » AD is drawn to intersect the tangent of the circle from 


point B at E 


Prove that : (CD)? = 2 AD x AE 


diac is a triangle » AD bisects Z ВАС and intersects BC at D ;E C AD where AD = DE 
If (AD? = DB x DC 
» prove that : ( 1) A ECD ~ A EAC 


(2) (EC? 22 (ED? 


UNIT 
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Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 
4 (1)In the opposite figure : 


D, 
A semicircle M с ы) 
»ME=ED EC 23cm.  AE- 8cm. аА 


B M A 
„еп ME = · - cm. 
@2 x2 
«262 o$ 


& (2) In the opposite figure : 
Acircle M of diameter length 12 cm. 
»MC- CB »AC=(BC + 1) cm. 


(b) 6 

| (c) 8 (d)9 

( 3) In the opposite figure : 

If AB is a diameter in circle M 

» CX , DY are two tangent segments of circle M 
> AB = 30 cm. » CX = 8 cm. DY = 20 cm. 


s then DC = +--+ cm. 
ни ()6 
Ses (d) 10 
* (4)In the opposite figure : Я 


PAS te 
Two intersecting circles at C »E Cw D 


, ВЕ touches the larger cicle at E 


If AF 23cm. FC 2 4cm. » СЮ = 5 ст. Е 
s then BE = cm. 

еи (58 

(c) 7 (96 


Exercise Four | 


À (5) In the opposite figure : E 
Two circles touching internally at B > AB,AD 
are two tangents to the smaller circle at B р ( ) 
Ср = 1 cm. »DE=2cm., AB=Xcm. X 


AX B 
s then X2 cm. 
(a) 2 (b) 3 
(c) 2.5 (d) 3.5 
$ ( 6) In the opposite figure : 
AD AB are two tangents at D ; B respectively A 
CE intersects the circle at E »D 
If CE=3 cm. » ED = 18 cm. Fx 
s then (AC - AD) = ·--------- cm. ч 
@)7 (2*7 (0337 


© (7) In the opposite figure : 


AB is a diameter in a semicircle M 


УБЕ 
| Е ad () 18 
(8 ) In the opposite figure : 
DG caver: 
(а) 9 (b) 10 
| (c) 11 (512 
(9 ) In the opposite figure : 
If DY 2 6 cm. and КЕ = 2 
s then CX = ---------- cm. 
@2 (3 
(c)4 @5 
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& (10) In the opposite figure : 
АВ is a diameter in circle M ; E € BA to find the radius 
length of the circle it is sufficient to have ---------- 
(a) the perimeter of A EBC = 26 cm. only. 
(b) the perimeter of A EMC = 20 cm. only. 


(c) (a) » (b) together. 
(d) nothing of the previous. 


9 (11) In the opposite figure : 


The radius length of semicircle M is 10 cm. 


ə then ED = ---------- cm. B 10cm. М А 
oğ Ы 35 of o% 

4 (12) In the opposite figure : Bin 
ABisa tangent to the circle at B Е 
АВ = 8ст. » AC is a secant to the circle М 
at C and D › then the radius length of the circle M is ---------- cm. b 
(a) 5 (b) 10 (c) 12 (d) 8 


@ ABC is a triangle in which : AB = 60 mm. » AC=40mm. › ВС = 45 mm. ; take 
T point D © AB where AD = 16 mm. > EC€AC where AE = 24 mm. 

(1) Prove that : А ADE ~ A ACB and calculate the length of DE 

(2) If DEN BC = {N} » prove that : A DNB ~ A СМЕ and calculate the length of 


each of: EN : NC « 18 mm. »21.6 mm. » 14.4 mm.» 


Life Applications on Unit Three 


. . LH From the school book | 


a £I The opposite figure shows the floor plan of 
а house with a drawing scale 1 : 150 Find : 


( 1 ) The dimensions of the reception. 
( 2) The dimensions of the bedroom. 
(3 ) The area of the living room. 


424cm4. 


( 4 ) The area of the house floor. 


Ø A man of height 1.8 m. stands against 
a light pole » at a distance 2 m. 
from its base. When the light is switched on 
»the length of the man's shadow is 2.4 m. 


Find the height of the pole. 


-— 24m— 2ш» 


«33m.» 


EJ G3 Find the distance Х in each of the following : 


(1) (2) 
Horrya st. 


«30 m.» «32m.» 


(П A man wanted to know the height of a dinosaur in опе 
of the museums ; he put a mirror 10 metres away from 
the foot of the dinosaur › then he moved back until he 
could see the head of the dinosaur in the mirror. At this 
moment he measured the distance from the mirror » 
it was 2 m. and the height of the man was 1.8 m. 
Given that the measure of the incidence angle equals 
the measure of the reflection angle » calculate the height —77——— — 10» ——» 
of the dinosaur. «9m.» 


UNIT 


3 


Ө гл The opposite diagram shows the location of 
a gas station. It is required to be build on a highway 
at the intersection of a road that leads to city C and 


perpendicular to the highway between the two cities 
Aand B » given that the highway between A and C is 
perpendicular to that between B and C 

(1) How far is the gas station from city C ? 


(2) What is the distance between B and С? «4 km. 94/5 km.» 


© One of the architects found relics archaeological piece of wood is part 
of a circular wooden disc » this engineer wanted to know the length of 
the radius of the disc » so he appointed two points A , В on the circle 
» he found that AB = 10 cm. » then from the point C which is the 
midpoint of AB he draw CD 1 AB › he found that CD = 2.5 cm. » » 
so he could find the length of the radius geometrically. 
How he could so ?! «625 cm.» 


ü £I In one of the coastal areas » there is a ground layer in the 
form of a natural arc. The geologists found that » it is an arc © 
of a circle » as їп the opposite figure. Find the length of the 
radius of the circle arc. 


«45 m.» 


O The opposite figure illustrates a plan of a circular 
garden involving two intersected roads at a fountain. 
How far is the fountain from the entrance C ? 


«8m.» 


© їп the opposite figure : 
A road touches a circular lake » one of the engineers of the 
electricity company wants to put two light poles » 
one is on the road and the other lies in other side of the lake 
and joined between them by an electric wire. 
Show how to find the length of this wire. 


The triangle 


proportionality theorems 


2 
2 

8 | Parallel lines and proportional parts. 

ш 

8 

E Talis' theorem. 

й 

Be 

5 Angle bisector and proportional parts. 

ul 

3 К Follow : Angle bisector and proportional parts 
5 (Converse of theorem 3). 

2 

5 | Applications of proportionality in the circle. 

a | 


At the end of the unit : Life applications on unit four. 


Parallel lines 
and proportional parts 
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Test yourself 


Multiple choice questions 


«3 


Q3 (b) L5 ©+ «à 

2 ) In the opposite figure : 

If DE // BC » AD 22cm. 

and AE = DB =3 cm. 

»then the length of EC = -cm. 
(23 (b) 4 (c) 5 (d) 4.5 
! Ш In the opposite figure : 

AB//DE , AEN BD={C} з, 

» AC 26cm. BC = 4 cm. and CD = 3 ст. iE 
» then the length of CE = +--+ cm. 
(а) 5 (6) 4 (c) 45 (9) 3.5 


„ 


Exercise Five | 


И А 

T ( 4) In the opposite figure : 

All the following statements are true except 
AD _ AE 

(9 pg 7 EC (5 
AD AE 


AB AC @аВ = ——>= 
* (5)In the opposite figure : 
If BC // DE > then —— 


(a) the shape DBCE is a cyclic quadrilateral 
(b) AABC ~ AADE 
(c) AB x AD=AC x AE E 


AB _ BC 
(995 7 pg 


A 
© (6) In the opposite figure : N 
If DE // AC ;BE-3 cm. EC =2 cm. gi: 

s then AD = -++ cm. $ 


(96 (6)4 N 


(05 @7 


$ (7) In the opposite figure : T 
DE // BC ; then AE = = o 


(а) 4 cm. (b) 5 cm. N 


(96 em. (d) 7.5 cm. s 


9 (8) In the opposite figure : 
If DE // BC ;then 


ož 5 
© 35 «à 


T (9 ) In the opposite figure : 

XV 7 BC AXtAY_ 3 " " 
IFXY BC S A 5 " 
s then AX = ·----.--.. ст. F- Ў 
(а) з (56 (045 {д 
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5 (10) In the opposite figure : 
DE // BC > then X= 
(a) 4 

(c) 12 


9 (11) In the opposite figure : 


(а) 2 

(c) 4 

© (12) In the opposite figure : 

If AB // CD >» then X = —— 
(22 

(с) 45 

© (13) In the opposite figure : 
If DE / BC > then X = — 
(а) 12 

(c) 5 

9 (14) In the opposite figure : 
If A ABC in which DE // BC 


© (15) In the opposite figure : 
If A ABC in which DE // BC 
s then X2 
(a)-5.50r3 

(с)3 

© (16) In the opposite figure : 

If XY // BC > then 


If DE// BC then X= ----- em: 


ФАрріу Ф Higher Order Thinking Skills 


(9 
(d)3 


(53 
(d) 5 


(3 
(d) 6 


(57 
(94 


(b +3 


(à «2*2 


(b) - 5.5 А Tem. D(QX-*DemB 
(d) 2.5 


(b) 16 
(d) 20 


Exercise Five | 


© (17) In the opposite figure : с 
If DE // BC ;then 

Х= 
(а) 15 (b) 25 

(c) 24 (d)9 h h 
© (18) In the opposite figure : 

If AB // CD > then z= 


e ^ z (5 77 


(с)5Х+5у (d) 
© (19) In the opposite figure : 

ED // BC AD: AB -2:5 

s then X = -------... 

(а) 8 (6 
(c) 4 @2 
$ (20) In the opposite figure : 

If M is the point of intersection 


of medians of A ABC 


»then2 X+ y 2 cm. 
(а) 2 (3 
li (d) 5 
< (21) In the opposite figure : à " 
If AB// CD »2AE=3ED 

»BE- СЕ =4ст. 

s then ВС = -~+ cm. 

(a) 18 20 Р \ 

(с) 24 (425 

© (22) In the opposite figure : 

AD // BE // FC — 
s then HF =--.-.----- ст. x 

(a) 3.6 (b) 48 F B Ux. \ 
чыз (8) 375 


UNIT 
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© (23) In the opposite figure : 

If DE // BC > DF // BE 

s then AF x AC = + 

(a) AE (b) (AE? 
(c) (DEY (d) FE x EC 
© (24) In the opposite figure : 

If DE // BC » and DF // AC > then 

the length of EC =з cm. 

(a) 12 (b) 18 

(с)6 (d)9 

© (25) In the opposite figure : " 
ED //FB ›а (A AEC) - 9 ст 3 
‚а (A CFE) = 16 cm? AB = 15 cm. 

s then AD = ------- cm. [d F 
(a) 9.6 (6) 54 

(083 (63 

& (26) In the opposite figure : 

If FD // AC and XE // AB R 
‚Вр: DE: EC=4:2:5 ,АВ = АС = 33 ст. X 


= 


s then AF + AX = vr ой. 
(а) 21 (Буаз 
©) 39 @ 42 


Essay questions 


1 CO In each of the following figures » is DE // ВС? 
(1) (2) C B (3) c 


a 
m 
о 
© 


C Aem E ikem А 


Exercise Five | 


(4) (5) (6) в 


В20сър 28cm. А 


D the opposite figure : 
AD BC ={E} »AE=Scm. > 
ВЕ = 4 ст. › СЕ = 12 ст. and DE = 15 cm. 


Prove that : AB // CD 


Ba xvnzc- {mM} » where XZ // LY › XM =9 cm. ›ҮМ = 15 cm. and ZL = 36 cm. 
» find the length of : ZM. «13.5cm.» 


In the opposite figure : 

CEM BD = (A) ,.X EAD Y CAE , where 
XY // BC // ED 5 if AB =6 cm. AC - 5cm.» 
AD = 12 cm. and EY = 4 cm. 


» find the length of each of : АЕ, DX « 10cm. 34.8 cm.» 


{Д For each of the following , use the opposite figure and the given data to find the 
value of X (Lengths are measured in centimetres) : A 
(1)AD-4,BD-8,CE-6andAE- X 
(2)АЕ= Х,ЕС=5 ,Ар= X-2and DB =3 
(3) AB=21,BF=8 ,FC=6andAD=X 


. с Е B 
(4)ADz Х,ВЕ= X 5and2DB -3FC - 12 


O cà хүл is a triangle in which XY = 14cm. »XZ=21 cm. , LEXY » where XL - 5.6cm. 
and M © XZ where XM = 84 cm. Prove that : LM // YZ 


In the triangle ABC , D € AB , E C AC and 5 AE- 4 EC. If AD = 10 cm. and 
DB =8 cm. ;is DE// BC? Explain your answer. 


| 


UNIT 


4 
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[8] ABCD is a trapezium in which ‘AD // BC , its diagonals ‘AC and BD are intersected at M 


» find the length of each of : MD and MB 


IF AM 225 cm. ;DB = 7 Lem. and MC - 3 cm. 


«34cm. +4 cm.» 


In the opposite figure : 
If DF // BC AD =6 cm. » 


» then prove that : DE / BF 


BD = 5 cm. » AE =3.6 cm. and FC = 5.5 cm. 


Ф £O ABCD is а quadrilateral » its diagonals are intersected at E. If AE = 6 cm. » 
BE = 13 cm. › EC = 10 cm. and ED =7.8 cm. » prove that : ABCD is a trapezium. 


Q In the opposite figure : 
ABC is a right-angled triangle at A 
(1 ) Prove that : DE // BC 


» find the length of each of : АХ,СҮ 


(2) Find the length of : BC «15cm.» 
Dose poste far A 
—>. — V 
ABC is a triangle » in which XY // BC " 7 : 
3 
= р. АХ+АҮ 3 $ 
If BX 23cm. » AY = 6 cm. and та = 5 ё ха 


«45 cm. »4 cm.» 


(9 Авс is a triangle »D GAB > draw DE // BC to intersect AC at E » then draw 
EF // CD to intersect AB at F Prove that : (АР)? = AF x AB 


Ф ABCD is a quadrilateral » E EAC > draw EF // CB to intersect AB at F 5 
draw EN // CD to intersect AD atN Prove that : FN // BD 


Са Prove that : The line segment drawn between two midpoints of two sides in a triangle is 
parallel to the third side and its length is equal to a half of the length of this side. 


ABCD is a parallelogram »E € BÁ E AB » draw EC to intersect AD at F » BD at M 


| Prove that : (CM) = MF x ME 


176 
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ABCD is a parallelogram ; E ECB , ЕФ CB , draw DE to intersect AB ам, 
then draw BG // ED to intersect CD at G 


AN _ CG 
Pri t DTI 
ove that GD 


2 2 ABC is a triangle ‚Р C AB » where 3 AD =2 DB and E € AC , where 5 CE-3AC 

e — — 
and AX is drawn to intersect BC at X > if AF = 8 cm. and AX = 20 cm. where F C AX 
Prove that : The points D , F and E are collinear. 


( @ ABC is a triangle >D EBC , where вр = i and E C AD » where AS = - »CÉis 


drawn to intersect AB at X » DY // CX and intersects AB at Y Prove that :АХ=ВҮ 


dà In the opposite figure : 
© 
ABC is a triangle in which : DX // AC , EY // AB 5 


BC = 13.5 cm. » 


72 


AD 3 24 
DB ЕС = $ AE 


Find the length of : XY 


«2.1 cm.» 


21 ABC is a triangle » D is ће midpoint of BC , M C AD , draw ME // AB to intersect BC 
at E » draw MF // AC to intersect BC at F 

Prove that : D is the midpoint of EF » if M is the point of intersection of the medians of 
A ABC , then prove that : EF = isc 


A 
e In the opposite figure : 
* eu Чол 
ABC is a triangle in which DE // BC E 5 
The area of A ADE The area of A ABE 
Реле: The areaofAABE The area of A ABC 
с B 


(TP Wo Aui \/ (эдш) ot-olust,— wall [177] 


| тах, roblems measure high standard levels of thi 


[1] Choose the correct answer from those given : 
5 (1) In the opposite figure : 
If ED // BC »m (4 ADY) =m (4 FDY) 


and ED = 10 cm. » BD = 15 cm. 


(a) 20 (b) 25 
(c) 30 (d) 45 


$ (2) In the opposite figure : 
If DF // BE ; then to prove that 


5, (3) In the opposite figure : 
If DE// BC »DE=ycm. 
; ВС= Хст. ,and2X?-3xy-5y!-0 


and AB = 10 cm. » then 


(23 (4 (c) 6 


o ( 4) In the opposite figure : 
Two circles touching internally at A 


s then ED = -------- cm. 
@% OE 
"ue @4 


178 


DE // BC it is sufficient 
с 
to get +- 
AD.3 —(АЕЎ? 
(а) БЕ 4 only (b) AF x AC = (AE). only 
(c) (a) » (b) together (d) Nothing of the previous 


€ Remember Understand OApply && Higher Order Thinking Skills 


w 


Exercise Five | 


T ymo te oppidis figure A 
If the area of (А AEC) = 15 cm? 
> the area of (A EFC) = 9 cm? 


D 
> AB = 16cm. , then AD = --........ ст. 
(a) 6 (b) 10 [s Е B 
(c) 12 (d) 13 


** ( 6) In the opposite figure : 


If DE // BC and the area 

of (A EBC) = 9 cm? 

» then the area of (A ADE) = --------- cm? 

(a) 6 (b) 12 

(c) 18 (d) 27 
8 In the opposite figure : 


ABC is a triangle ; X is the midpoint of AB , 
Y is the midpoint of AC ,DEBX > 


EGAY > where АР = ,GE// XY // BC 


Prove that : F is the midpoint of DE 


3 L3 ABCD is a rectangle ; its diagonals are intersected at M ; E is the midpoint of AM 5 
F is the midpoint of MC , DE is drawn to intersect AB at X and DF is drawn to intersect 


BC at Y 
Prove that : XY // AC 


Talis' theorem 
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A Multiple choice questions 


Choose the correct answer from those given : 


© (1) In the opposite figure : 


AB : BC : CD = e 

(a) AE: FC: MD (b) EB : BF: FM 

(c) EB: BC: CD (d) EB : EF: EM 
© (2) In the opposite figure : 

AW See cm. 

(a)6 (b) 7.5 

(c) 10 (d) 12 


© (3) In the opposite figure : 
If DA 221 cm. » MC = 5 cm. ; FB = 4 cm. 


s then АЕ = cm. 
(a)3 (b) 5 
(c)6 (d)4 


© (4) In the opposite figure : 
IF AD // EF // BC , AE =4 cm. 


„ЕВ =6 cm. DF =2 cm. 8] i 2 
> then the length of CF = —- - cm. F 08 
(а) 2 (3 
(с)4 (d)5 


Exercise Six | 


© (5 ) In the opposite figure : 
CD // EF / XY , CE- 20 cm. 
»DFz 15 cm. » FY = 33 ст. 


»then the length of NES cm. 
MS (b) 64 umm 
(c) 44 (d)21 


© (6) In the opposite figure : 

If AD // XY // BC. then 

АХ =. ст. 

а 3 04 
(c) 16 (d) 32 
Т (7 ) In the opposite figure : " 
If AD / BE// CF ;AB 23cm. (X41) 
»BC=5cm. ,рЕ = (Х+ 1) ст. 
»EF=2 Хст. > then X= ----..... ст. 

(а) 3 (b) 4 
(с) 5 (d) 8 C BA 


$ (8 ) In the opposite figure : 
IfAB-BC-CD,; 
XL 12 cm. » then XZ = 


(а) 4 cm. (b) YL 

(c) AC (d) BC 
© (9) In the opposite figure : 

If BD = 14 cm. 

xA ecce, 

(2) 7 (b) 14 

(c) 21 (d) 28 
© (10) In the opposite figure : 

CD em; 

(a) 12 (b) 6 

(c) 14 (d)5 
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© (11) In the opposite figure : 


(c) 15 


(с) 5 


(с) 8 

M (14) In the opposite figure : 
If X> 2 > then «+ 
(а)у=3 

(с)у<3 

^ (15) Та the opposite figure : 


sthen X+y =- ст. 
(a) 23 

(с) 41 

| (16) In the opposite figure : 


„Шеп X+y 2: cm. 
(а) 5 
(c) 11 


© (17) In the opposite figure : 


If the given lengths in cm. 


If the given lengths in cm. 


(b) 20 
(4)8 


(b) 3.5 
(d) 6.5 


(b)5 
(d) 2 


(b) y>3 
(@у=3 


(b) 18 
(d) 51 


(57 Ф 
(9) 12 $3 xa © 


+ (18) In the opposite figure : 


АА ees on 
(а) 4 в 
(с)12 @% 
9 (19) In the opposite figure : 
If BC = 35 cm. ee 1 
s then ВЕ = ---------- cm. 
d (67 (c) 10 


© (20) In the opposite figure : 
ABCD is a square of side length 6 cm. 


» if AE = FE = FB 

> then area of the shape XYFE = ---------- em? 

(a)8 (b) 10 
(c) 12 (d) 6 


& (21) In the opposite figure : 


Essay questions 


: Ш Write what each of the following ratios equals using the opposite figure : 


(1) 48 = DE. 
GA TTE 
EC- E (DA 


(X py) S ee 
(а) (5:7) (b) (4 56) 
(о) (7 +4) (d) (11 ,7) 
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X42 3 X-1 


UNIT 


4 


e Remember 


@Understand OApply ə Higher Order Thinking Skills 


a C3 In each of the following figures » calculate the numerical values of X and y 


(Lengths are measured in centimetres) : 
(1) (2) 


(3) 


(4) 


(6) 


(7) (8) 


(9) 


Bm the opposite figure : 

L; IL, /| L; I L4 > 

M > M are two transversals. 

If AB = 1.6 cm. BC =2.4 cm. > 
YZ =3.6 cm. » ZN = 48cm. 


lies the length of each of : XY and CD 


In the opposite figure : 
If AB // DE // FX » 

AD 26cm. ,EX-4cm. > 
FC27.5cm. CX = 5 ст. 


Find the length of each of : DF , BE 


C 75cm. F 


D 6cm. A 


«6cm. »4cm.» 
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8 CO In the opposite figure : 
АВПСр= {м},ЕЄМВ, 
F EMD and AC // FE // DB 
Find : ( 1 ) The length of MF 
(2) The length of AM 


n the opposite figure : 
If AB // CD// EF > 
AC=5cm.»CK=10cm.; 


KF =7.5 ст. »BE= 18 cm. 
Find the length of each of : BD , DK and KE 


«4cm. 8 ст. 36cm.» 


Uo ABN CD = {E} >X GAB ; Y ECD ;and XY // BD // AC 
Prove that : AX x ED = CY x EB 


In the opposite figure : 

AB// CD // EF // XY // ZK » 

АС =2ст.,ВО =2.5сш.› 

FY =4.5 cm. ; FK 2 7.5 cm. ¿CZ = 12 ст. 

Find the length of each of : EX > XZ , CE and DF 


«3.6 cm. »24 cm. »6cm. »75cm.» 


g In the opposite figure : A 


dicio еле хъб 
AB // DX // EY ; ү, 
АХ:ХҮ:ҮС=2: 3:5 

c E75cmD В 
If DE=7.5cm. ;AX 24cm. 
» find the length of each of : BD , CE and AC «5cm. »12.5cm. s20 cm.» 


10 ABC is a triangle ; р,ЕЄАВ > let DX , EY be drawn parallel to BC and intersect AC 
at X and Y respectively » if AD = i BE » DE=3 AD ,АС = 24ст. 


Find the length of each of : AX , XY and YC «4cm. 5 12cm. 98cm.» 


(YE ce) лаяв \/ (муш) lii tant value 


UNIT 
4 Remember @Understand О©Арру «% Higher Order Thinking Skills 
a In the opposite figure : 
Ф 
L, // L, // L; // L4 and M » M are two transversals. 


rå} ‚ВС = $ CD and ХМ = 16.5 cm. 


Find the length of each of : XY » YZ and ZN 


«3cm. »6cm.»75 cm.» 


5 
AE= 4 AB > let DX » EY be drawn parallel to BC to intersect AC at X »Y respectively. 


ABC is a triangle > DCAB where iy = 3. „let EC BA outside the triangle such that : 


IF AY = 14 cm. Find the length of each of : AX » AC «10.5 cm. 328 cm.» 


à Tn the opposite figure : 


AG _ DG 


EF // CD 522 GC" GF 


Prove that : (GC) = GA x GE 


ABCD is a trapezium in which AB // DC and M is the midpoint of AD » draw a straight 
t line passing through the point M and parallel to DC to intersect the diagonal BDatN:; 
diagonal AC at E and the side BC at F 
( 1) Show that the points N E » F are the midpoints of BD , AC and BC respectively. 


(2) Prove that : MF = 5 (AB + DC) 


i Ш ABCD is a quadrilateral in which AB // CD ; its diagonals intersect at M and E is the 


midpoint of BC , EF // BA and intersects BD at X » AC at Y and AD at F 


. Nd AY. BX 
Prove that : (1) EY = 7 AB CA DM 


@ Logical thinking : 
From the figure » find the value of 88 = 
in different methods › if possible. 


Did you get the same result ? 


246 81012 
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| ThirdN blems that measure hi landard levels of thinking 


a Choose the correct answer from those given : 


t ( 1) In the opposite figure : 


х2 +у2= 57 

> then X +y = ---------- ein: 

(а) 7 (b)9 

em (d) 12 
7 (2) In the opposite figure : 

Ens 

ws 2{5 

CERE (d) 4*5. 


< ( 3) In the opposite figure : 


AE _2 Cartes 
fo 3 » then EF = cm. 
(a) 9 (b) 11 
(c) 13 (d) 15 
Ф (4) In the opposite figure : 
AE. 
EB |. 
3 4 
(a) = (b) 7 
3 1 
E (d) 3 


ABC is a triangle › M is the midpoint of BC ; let K C AM ; draw KE // AB to intersect 
BC at E ; draw KG // AC to intersect BC at G 

Prove that : M is the midpoint of EG 5 if K is the point of intersection of the medians of 
А ABC ; then prove that: BE = EG = GC = + 


[3] In the opposite figure : x 


зы „м зе 2— D 
ED // BC ,DB//EX NJ 
185 


Prove that : (8) FX Ё B 


ABCD is a parallelogram » draw DE to intersect AC › AB at X ; E respectively » draw 
DF to intersect AC » BC at Y » F respectively. If AX = CY » prove that : EF // XY 


NS 
N 
N 
N 
R 


Angle bisector 
and proportional parts 
СД From the school book | @ Remember @Understand ФАрріу ə Higher Order Thinking Skills — 


| First N Multiple choice questions 


Choose the correct answer from those given : 


© (1) In the opposite figure : 


CD = «+ cm. 1s oy, 
(a) 45 (b)5 ‹ D 3cm 
(с) 4.9 (d) 6 

© (2) In the opposite figure : 
BD = cm. 5 %, 
@)4 02 d 3 

-— — — 10.5cm. —— —e- 

(c) 45 (d) 45 

© (3) In the opposite figure : 
AC= M 
(a) 6 (b) 4.8 e 
(с) 7 (9 8 4cm. D 3cm. 


© (4) In the opposite figure : 


(a)4 [DE 


(c) 4.5 (d) 6 C Wem. D 8cm. 


© (5)In the opposite figure : 


(a) 6 (55 
(c)8 (d) 10 


nies, 


9 (7) In the opposite figure : 
CD bisects Z с, 
АС =3 ст. ВС = 7.5 ст. 


> then AD: BD = 
e$ 2 
©$ @ 5 


( 8 ) In the opposite figure : 
If AB: AC: BC=5:3:7 then BD: DC =... 


@ 3 5 

(с) + (d) E 
] ( 9 ) In the opposite figure : 

AB ze cm. 

(а) 4 (b) 5 

(с) 6 (d) 7 


| (10) In the opposite figure : 
AD bisects Z ВАС, B is aright angle 


if AB = 12cm. ; AC = 20 cm. , then CD = ---------- ст. 
(а) 6 (b)8 
(c) 10 (d)9 


CB = com. 
(a)8 (b) 442 
(2315 (d)6 
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7.5cm. 


iz] 


A 
£ Sem. D 3cm. B 
A 
%, 
E Md 
5 
ЕЧ 
В D € 


UNIT 


4 € Remember @Undersiand 


© (11) In the opposite figure : 


190 


@Apply e Higher Order Thinking Skills 


Ed cm. | 5 
(253. (b) 6 č 
(5 @ 4 к с“ 
^ (12) In the opposite figure : Ж 
The perimeter of А ABC = -------- сш. 
(a) 123.5 (b) 375 D E 
(c) 98.5 (d) 108.5 
* (13) £3 In the opposite figure : : е я 
AD bisects Z A » then AB x CD = -+ A 
(a) AC x BD (b) (AD)? Pie 
c D B 
(c) ADx BD (d) AC x AB 
* (14) In the opposite figure : " 
If AD bisects Z BAC 
s then -+--+ 
(a) BD = DC (b) A ABD ~ A ACD 
(c) BA x CD- AC x BD ((AD?-DBxpc © P i: 
^ (15) In the opposite figure : A 
r3 
BC c B 
4 (b)2 "mE, 
()4 (93 р 
© (16) In the opposite figure : g 
The length of DE = -+--+ cm. ET 
(а)4 (b) 2 c "HE B 
(v2 (à) 342 i 
© (17) The exterior bisector of the vertex angle of an isosceles triangle ---------- the base. 
(a) bisects (b) perpendicular to 
(c) intersect (d) parallel 


è (18) The bisector of the exterior angle of an equilateral triangle - 


(a) bisects 


(c) parallel 


(a) 45° 


(9:5 


(c) 4.8 


(04 


(а) 4 


АС, 
(а) 3 


(с) 6 


the vertex of this angle. 


* (20) In the opposite figure : 


$ (23) In the opposite figure : 
AD bisects Z BAE > if AC = (X + 5) cm. » 
AB =6 cm. : BC 23cm. , Вр = 9 cm. 


è (24) In the opposite figure : 


(b) congruent to 


(d) perpendicular to 


any vertex of angles of the triangle equal --------- 


(c) 135° 


(b)5:9 
(d)9:4 


(b) 6 
(d) 5 


(b) 6 
(4)8 


(с)2 


(b) 4 


(d)8 
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- the side opposite to 


* (19) The measure of the angle included between the interior and the exterior bisector at 


(d) 180° 


C 3cm.B. 9cm. D 


191 


UNIT 


4 Remember @Undersiand OApply ə Higher Order Thinking Skills 


5 (25) In the opposite figure : 


IFAB:AC-2:3 у 
s then BD: BC = ~-~- é 4 5 
(а) 2:1 (b) + 
e$ @ 1 
* (26) In the opposite figure : 
XL bisects the exterior angle X 5 then x =з УХ 
YZ YL 
e = S = i 2 Y 
(07x (XT 
* (27) By using the opposite figure : Р 
All the following statements аге true except --------- > 


] (28) In the opposite figure : 
DE == cm. 


(a) 12 


(c) 30 


T (29) In the opposite figure : 


—á eii. 
(@а)1 (52 
(c) 3 (d) 4 

(30) In the opposite figure : 3 
CF = ==: cm. r a 
(@)3 (b)4 "C onm Ш 
(с)5 (96 
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$ (31) In the opposite figure : 


AC is the interior bisector of (А ABD) at (ZA) e 
» AE LAC ; BC 2 4 cm. CD -3 em. z Rt 
s then BE: ED =.......... 
(a)7:4 (b)7:3 (с)3:4 (9) 4:3 
T (32) In the opposite figure : 
А ABC is a triangle in which AD and AE are the interior же 
and exterior bisectors of the angle at the vertex А ors Є 
respectively » If m (4 1) = 36° , ћеп т (4 2) Sree d 
(а) 36 (b) 40 (c) 54 (d) 108 


© (33) In the opposite figure : 
AB =4 cm. › AC 25 em. › AD bisects LA 


> then a (A ABD) : a (A ACD) = 


(a) 16:25 (b) 25: 16 
(c)4:5 (05:2 
© (34) In the opposite figure : 
If a (A ABC) = 75 cm? ^ 
ə then a (A ADB) = ------.... cm? E a 
(a) 30 (b)3 $ 
(с) 51 £ (d) 45 B b © 
© (35) In the opposite figure : 
If AC - AB = бст. 5 then AC = -.-....... cm. A 
(9 13 (b) 14 
(c) 15 (d) 16 C ет D беп. B 


(хо се) fiui \/ (мушз) о-о, yalsdl 


UNIT 


4 € Remember Understand OApply @ Higher Order Thinking Skills 


© (36) In the opposite figure : " 
If AB x AC - 8 > BD x DC = 4 and AD bisects Z BAC 
»then AD = ------- length units. 
Q2 (54 
ro D B 
(с)5 (d) 6 
© (37) In the opposite figure : 
If "AD is the interior bisector of Z BAC » AC = 10 cm. ^ дь 
;DC 24cm. »DB=2cm. 
> then the length of AD = ++ cm. BienD 4em. C 
(a)9 (Ы) 5 
oa (à os 
$ (38) In the opposite figure : 
If AD bisects Z A > then AD = cm. 
(а) 12 (b) 6 
(c) 21 (9) 6х8 é D 3m B 
5 (39) In the opposite figure : 
If the perimeter of A ABC = 27 cm. 
s then BD = cm. 
(а) 8 (b) 10 
(9241s «a 3415 
© (40) In the opposite figure : A 
KC mee cm 
(a) 12 (b) 10 
(c) 9 (d) 8 C 4m. D 3m B 
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4 (41) In the opposite figure : 


The length of AE = --------- cm. 
(a) 2415 (b)6 
(c) 15 ETE 
© (42) In the opposite figure : 
AD saci 
dn (4 
ost [OE ES | 


7 (43) In the opposite figure : 
AD bisects / A internally » AE bisects Z A externally ; 


AD =3 cm. ; AE - 4 cm. 


» then DE = --------- ст. 

(а) 3 (b)4 

(c) 5 (d) 6 
1 (44) In the opposite figure : 

DC = cm. 

@)6 вүз 

є)з{в @з 
Ф (45) In the opposite figure : 

ND ence cm T" 

(a) 10 0415 

(с) eds (d) 942 C 8m В im D 
* (46) In the opposite figure : А 

mn AD 7 N 

(а) вс (b) ав 

AC AB 
©) oR @вс c B 


UNIT 
4 Remember @Undersiand OApply 4 Higher Order Thinking Skills 


5 (47) In the opposite figure : A 


al 
5% 


1 8 

93 $$ 

2 3 

| e$ @ 
(48) In the opposite figure : 


CD^ 


o$ (OE 


e$ @ + 


& (49) In the opposite figure : 


IfAC=3AD "uM 
»then AB: AE = ~- D 
@3:1 1:2 2 | 
ees (92:1 

ө (50) In the opposite figure : 
ED = -------- ст. 
= (b)8 
(99 @12 

© (51) In the opposite figure : А 
The length of DE = + cm. | 
@ 315 wis $ 
E 3 @ à45 {== Ч 


© (52) In the opposite figure : 
If m (Z B) 290? >D is the midpoint of AC 
‚ AE bisects Z BAD » BE =6 cm. » ED 2 4 cm. 


» then the length of AB = ----- cm. 
(a) 15 (b) 12 (c) 10 


$ (53) In the opposite figure : 


(a) 
(c) 


(а) 6 


(c)8 


2. 
3 
a 
5 


- cm. 


АВ L BC , DE bisects Z ADC 


T (55) In the opposite figure : 
If CX bisects Z C , XE // BC 5 BD 
» then EX =. 


© (56) In the opposite figure : 


(57) In the opposite figure : 


»then the area (A ADE) = ---.-..... cm? 
(a) 12 (b) 14 
| (54) In the opposite figure : 
CD bisects Z ACB , 
AD = EB =8 cm. 
and СВ. = 3, then DE =- bos cm 
(а) 8 
(с)12 


BD _ 


IfAC=6cm. › AB = 4 cm. ; then 


3 
2 


(c) 40 


(b)6 
(d) 10 


(b)4 
(d) 10 
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UNIT 


4 @Remember @Undersiand OApply sə Higher Order Thinking Skills 


Essay questions 


£ In each of the following figures > find the value of X (Lengths are measured in 
centimetres) : 


(1) (2) 


c х+4 B C sx D єх B 


CA In each of the following figures » find the value of X (Lengths are measured in 
centimetres) › then find the perimeter of A ABC : 
(2) А. [(3) 


(Y a 


£X D x s é——£1—b és B 


C In each of the following figures › calculate the value of X and the length of AD 
(Lengths are measured in centimetres) : 


(1) (2) 


(a) ABC is a triangle in which : AB = 4cm. » BC = 6 cm. » draw BD bisects / АВС and intersects 
AC at D » if AD = 24 cm. » find the length оѓ: AC «бст.» 


B Ca ABC is a nghe in which АВ = В om »>AC=6cm. ; BC- 7 cm. » AD bisects 


Z BAC and intersects BC at D Find the length of each of: DB ¿DC «4cm. +3 cm.» 
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a In the opposite figure : 

ABC is a triangle in which AD bisects the 
exterior angle at A and intersects CBatD > 
ifAB=6cm. ,AC=8cm. BC =5 cm. 


Find the length of each of: BD ; AD «15cm. 56/7 cm.» 


ABC is a triangle in which AB = 3 cm. » BC = 4 cm. , CA- 6cm. » AD bisects the exterior 
angle at A and intersects BC at D » find the length of each of: CD, AD «8cm. э{14 ст.» 


9 ЕП ABC is a triangle › its perimeter is 27 cm. » BD bisects / В and intersects AC at D 
If AD =4 cm. and CD = 5 cm. > find the length of each of : AB , BC and BD 


«8cm. » I0 cm. 52/15 cm.» 


E) the opposite figure : ^ 
1 ABCD is a quadrilateral , draw AX bisects 

Z. А and intersects BD at X 5 then draw Y 

XY // BC and intersects CDat Y 


;DY. AD 
Prove that : ҮС "^ AB c B 


In the opposite figure : 

ABCD is a quadrilateral 

in which DX bisects Z D > 

AE: EB=2:3,AD=6cm.,DC=9cm. 
» prove that : EX // BC 


Ü In the opposite figure : ж 
AD bisects Z BAC , ED // AC i 


, BE _ BA 
Prove that : EA “АС \ 


and if AC 29 cm. AB = бст. € D B 
> find the length of each of : AE and BE «36cm. »24 cm.» 


@ In the opposite figure : A 
AD is a median of AABC 5 

DX bisects Z ADB » DY bisects Z ADC 
Prove that : XY // BC 


UNIT 
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p In the opposite figure : D " 
T ABCD is a quadrilateral in which AB = AD › Y 

'AX bisects / ВАС and intersects BC at X > 

AY bisects Z DAC and intersects CDatY с X B 


Prove that : XY // BD 


e ШЇ ABC is a right-angled triangle at B » draw AD bisects Z A » and intersects BC at D 
Tf the length of BD equals 24 cm. sBA: AC 2 3:5 » find the perimeter of A ABC « 192 cm.» 


£3 ABC is a triangle in which AB = 8 cm. »AC = 4 cm. and BC = 6 cm. › AD bisects Z A 


and intersects BC atD > АЕ bisects the exterior angle at A and intersects BC atE 


Find the length of each of : DE , AD and AE «Вст. s216 cm. s2110 сш.» 


Damasc is a triangle in which AB =3 cm. »BC=7 cm. , СА = бст. » AD bisects LA 
and intersects BC at D » AE bisects the exterior angle of the triangle at A and intersects 
CBatE 

( 1 ) Prove that : AB is a median in the triangle ACE 

( 2) Find the ratio of : The area of A ADE to the area of A ACE « 


volo 


0 C3 In each of the following two figures » prove that EF // BC: 


(1) (2) 


ABC is a triangle in which : AB > AC »D C AB » where BD = AC » draw AE bisects 
2 BAC and intersects DC at E , then draw EF // BA and intersects AC at F 


Prove that : DF // BC 


ABCD is a parallelogram » X EAD , CX is drawn to intersect ВА at Y and Z DCX is 


| bisected by CZ which intersected АР” at Z Prove that : AY _ DZ 


YX ZX 
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E) ABC isa triangle › AD bisects / ВАС and intersects ВС at D 5 the two bisectors 


AE , AF bisect the two angles BAD » CAD respectively and intersect BC at E and F 


i BE, DF. BD 
respectively. Prove that : as 
spectively. ve Ep * TC^ 


@asci is a triangle » draw AD » BE , CF to bisect Z A » Z Band Z C and to intersect BC , 


AC and AB at D , E and F respectively. Prove that : BD , CE , 1 


DC EA PR 


Ё та the opposite figure : XY // BC ,АХ =2 cm. » à 

XB - 4 cm. » YC =3 cm. Find the length оѓ: AY F4% 
If AE bisects the exterior angle of the triangle at A E 18cm. С У 
and intersects BC at E » where СЕ = 18cm. » 


find the length of : BC « 15cm. эбет.» 


& ABCD is a quadrilateral in which AB = BD ; AD =DC › AE bisects / BAD and 
intersects BD at E » DF bisects / BDC and intersects BC at F 


Prove that : EF // DC 


e In the opposite figure : DE//BC > AX bisects Z DAE Á 
DX DB 
Prove that : ( 1 ) => ХЕ EC E D 


(2) The area of A ADX _ AB 
TheareaofAAEX АС E B 


© ABCD is a parallelogram › its diagonals intersect at M » draw AX to bisect Z BAD and to 
intersect BD at X › draw DY to bisect Z ADC and to intersect AC at Y 


Prove that : XY // AD 


& AB is a chord ina circle ; let D € the major arc AB such that 2? - 2 and let E be ће 

^ T == — 

midpoint of the minor arc AB » draw DE to intersect AB at C , find the ratio between the 
area of A ADE and the area of A BDE «2» 


@) AB AB is a diameter of a circle M » C € this circle 5 draw a tangent to the circle M at C to 


intersect AB at E and to intersect the tangent to the circle M from A at D 


(76) эб \/ (guts) ell teat; yale 


UNIT 


4 € Remember @Understend OApply & Higher Order Thinking Skills 


E) In the opposite figure : 
AB - AC , BD is a tangent segment to the circle at В 
Prove that : DB x BA- DA x BC 
Problems that measure high standard levels of thinking 
Choose the correct answer from those given : 
(1 ) In the opposite figure : А 
АЕ _ 
ED Sn 
@ + (b)2 
©з (E 
4 (2 ) In the opposite figure 
BE = ---------- cm. 
(а) 6 (b)8 
(c)9 (d) 10 
© (3)In the opposite figure : A 
If3 AE=4 EC 
F E 
>2 AF=3 FB 
B D c 
„ВС = 17 em. » then CD = ------- cm. 
(а)7 (58 
(09 (d) 10 
& (4) In the opposite figure : 
A 
Ет (4 B) 22m (Z DAB) =2 m (4 DAC) 
s then AB = cm. 
(а) 4 (b) 6 Ват D $&m. С 
(с)8 (9) 9 


202 
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* ( 5) In the opposite figure : A 
AE ы. 
AB 
@ +} 4 
C D В 


3 
l 
Og (d) E (00 aD (3,3) 


* ( 6) In the opposite figure : 


If AD bisects / BAC ^ 
Which of the following conditions is sufficient 

to find the length of AB? 

(a) AC- AB = 5cm. 

(b) The perimeter of A ABC = 54 cm. 


C 10cm. D gm. B 
(c) AD =44 15 cm. 


(d) Anything of the previous. 


ў (7) In the opposite figure : 
If the area of (A ABD) _3 


the area of (AADC) 5 


> then AB = .--..-.... cm. 
з 06 
©)8 (d) 10 


1 (8 ) In the opposite figure : 
If the area of (A DBF) = 10 cm? 


» then the area of (A DEC) = ---....... cm? 

(a) 12 (b) 16 

(0 18 (d) 24 

& (9) In the opposite figure : A 

Ifm (BX) = m(X Y) E 

»BD 2243 cm. AD 2 4*[3 cm. E 

s then AY = --.-...... ст. 

@ays (56 И D 

(с)9 (d) 12 é 
c M B 


UNIT 
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© (10) In the opposite figure : = 
The perimeter of A ABC = -== cm. 
(a) 36 (b) 32 
(c) 28 (d) 24 

ji (11) In the opposite figure : " C Sem. D 4em. B. 
The area of (A ABD) = --------- cm? AA 

54 KA 

(a) 36 (48 é R " 
(c) 54 (4) 72 


| (12) In the opposite figure : 
AC bisects Z BAD » D is the midpoint of EC 


»AC =4[6 cm. >» AD=3 cm. 


> AB = бст. » then DF = -= cm. 
@)2 (b) 3 
(c) 3.5 (d)4 


5, (13) In the opposite figure : 
If AD =8 ст. » AE = 6 cm. » then tan 6 = -------- 


(a) ()-2 
(c) i (d) 4 

[ao In the opposite figure : idi 
БЕ viens E К 
(а) 4 (b) 2 NO $ 
©+ 9 1 cts B 


9 (15) In the opposite figure : 

If m (Z A) =2 m (Z B) » then BC = 
@)3{10 

(c) 12 
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a In the opposite figure : 
ABC is a triangle in which : AB > AC 


A 


»E is the midpoint of BC 
» AD bisects Z A internally. 


‚ ED _ AB-AC 
Prove that: Fo = AB TAC c DE B 


In the opposite figure : 
ABC is a triangle › AD bisects Z ВАС А 
internally › DE // АС E 


and intersects AB at E 


= 
iz] 
A 


M _ AB x AC 
Prove that : DE КЕ АС 


In the opposite figure : А 


If AC x BD = 36 cm? — 7% 
: 


Find the area of (А ABC) с р B 


[PEE 


Follow : Angle bisector and proportional 
parts (Converse of theorem 3) 
Understand @Apply 


^ Higher Order Thinking Skills 


LL] From the school book 6 Remember 


| First \\ Multiple choice questions 


Choose the correct answer from those given : 


$ (1) In the opposite figure : 


(a) 10° (b) 20° 
(c) 40° (d) 80° 
$ (2) In the opposite figure : 

If BE bisects Z ABD » CE bisects / ACD 

s then ст 


(a) D is a midpoint of BC 


(b) E is the midpoint of AD 
(c) E divides AD by the ratio 2 : 1 from the direction of point A " 
(d) AD bisects / ВАС 

* (3)In the opposite figure : 


АВ L AC , Mis the point of intersection of 
the bisectors of the interior angles of A ABC 


s then m (4 BMC) === : é 
(a) 100° (b) 120° 
(c) 135° (d) 145° 


206 


Exercise Eight | 


i ( 4) In the opposite figure : A 
which of the following statements is true ? 
(a) ABAD ~ А BCA 

(b) AB x AC = BD x DC e CN TS 
(c) m (Z BAD) 2 m (Z CAD) 


(d) AD =1 BD x DC-AB x AC 


* (5) In the opposite figure : 
Which of the following conditions is А, 
sufficient to prove that AD bisects 


the exterior angle at the vertex A ? 


= 
a 
о 


(с) АВ = CD (d) AB x DC 2 AC x DB 
© (6) In the opposite figure : 

Circle M in which › AB is a diameter 5 E € AB 
sif AE = 15 cm. ; ВЕ = 20cm. ; AC = 21 cm. 


> CE intersect circle M at D , then m (AD) P o 
(a) 45 (b) 90 
(c) 22.5 (d) 60 


* (7) In the opposite figure : 

which of the following statements is false ? 

(a) CE - 10 cm. (b) BE bisects Z ABC 
(c) BE = 4421 cm. (d) DE = 1242 cm. 


| ( 8 ) In the opposite figure : Е? 
If a (A ABD) = 30 cm? › a (A ACD) = 40 cm? А 
> then AD is +--+- «m % 
(a) perpendicular to BC (b) bisects Z ВАС c D B 


(c) passes through the midpoint of BC (d) АП the previous 
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Essay questions 


ABC is a triangle in which : AB = 6 cm. »AC 29 cm. BC = 10.5 ст. ,D€BC. 
where BD = 42 cm. Prove that : AD bisects Z ВАС 


B sc is a triangle in which AB = 6 cm. > BC =4 cm. »CA= 3.6 cm. sD € BC 
such that CD = 6 cm. Prove that : АР bisects the exterior angle of A ABC at A 


à £ In each of the following figures » prove that : BE bisects Z ABC 
(1) x (2) 


D 28cm. C 


АЕ bisects Z A and intersects BDatE 


( 1 ) Find the value of the ratio : E 


(2) Prove that : CE bisects Z BCD 


uc is a quadrilateral in which AB = 6 cm. » BC 29cm. , СЮ = бст. »AD=4cm. > 


5) £3 ABCD is а quadrilateral in which АВ = 18 cm. ; BC = 12 ст. »E € AD ; where 
2AE -3 ED , draw EF // DC and intersects AC at F 
Prove that : BF bisects Z ABC 


8 In the opposite figure : A 
D is the midpoint of ВС, 
DE bisects / АРВ > EF // BC F 
Prove that : ( 1 ) DF bisects Z ADC 

(2) ED LDF 


2 АХВ intersects AB at D » take E € AC › where AE = 6 cm. given that AC = 10 cm. 

AD 
( 1) Find the value of : DB 
( 2) Prove that : DE // BC 


( 3) Prove that : XE bisects Z AXC 


a ABC is a triangle » X is the midpoint of BC »BX = бст. , AX =9 cm. » the bisector of 


а 
2 


» 


Exercise Eight | 


a In the opposite figure : 

AB - AC ;BC- CD; 

BX bisects / ABC » XY // BD 
Prove that : CY bisects / ACD 


AB = АР ; AE bisects / ВАС» 
EF // BD 
Prove that : AF bisects Z CAD 


A 
EA 
D e B 
[9] In the opposite figure : D A 
F 
© Е ы 


{1 ABC is a triangle ›РЄВС , DÆ BC ; where CD - AB „агам CE // DA and 
intersects AB at E » draw EF // BC and intersects AC at F 


Prove that : BF bisects Z ABC 


Qn the opposite figure : AN 
m D “cy, 

ABC is a triangle in which AB = 12 cm. » $ ас 

AC =8 ст. ; BC = 16 cm. BM bisects Z АВС, é Ten. b 


AM bisects Z BAC Find the length of : AD «4cm.» 


Qe the opposite figure : x 
ZM and YM bisect Z Z and Z Y respectively E. | к 
»XY=8cm. »XZ=5cm. ў » E 
A 
T. 


Prove that : 8 LZ = 5 LY 


(E In the opposite figure : 
IfAC: CD: AB:BD-15:10:9:6; 
Prove that : AD bisects / ВАС 


dcs a triangle in which AB = 5 cm. AC = 10cm. BC 29cm. , DC BC 
such that BD = 3 cm. ,E ECB » where AE L AD 


( 1) Prove that : AD bisects / ВАС 
(2) Find the length of : BE «9cm.» 


QV ie) o/s \/ (ola) eld - asa; wall 


UNIT 


4 @Remember  Understsnó OApply «ә Higher Order Thinking Skills 


® In the opposite figure : 
BM bisects Z CBX » С, Fui в 
CM bisects / BCY 


Prove that : AM bisects Z ВАС 


(I ABC is a triangle in which AB = 6 cm. ;BC- 12cm. »CA-9 cm. »D EAB ; where 
AD =2сш. , draw РЕ // BC and intersects AC at E > find the length of AE > then 


prove that : BE bisects Z ABC «3cm.» 


ба In the opposite figure : A 

ED // XY // BC 

and AD x BX = AC x EX > x 
Prove that : AY bisects Z CAD € 9 


© ЕД Two circles M and N are touching externally at A » a straight line is drawn parallel to 
MN and intersects the circle M at B » C and the circle N at D , E respectively. 
If BM EN = {F} » prove that : FA bisects Z MFN 


а АВ is a diameter of a circle » AC is a chord in it 5 CDisa tangent drawn to the circle 


; DB _ DC 
t D. 02-8 
at C and intersects AB at D. If E C AB , where BE 


Prove that : ( 1 )CA bisects the exterior angle of A CDE at C 


DA _ AE 
(2) DB ^ BE 


Seco Problems that measure high standard levels of thinking 


© £ In the opposite figure : 


ABC is a triangle in which AB =6 cm. AC 2 9 cm. » E; A 
== e 

and BC = 10 cm. » D € BC , where BD = 4 cm. YE G 

ВЕ L AD and intersects AD and AC at E and F respectively. é 5 9 


( 1 ) Prove that : AD bisects Z BAC 
( 2) Find : Area of A ABF : area of A CBF «2» 


Applications of 
proportionality in the circle 


Fromtheschoolbook 6 Remember 9 Understand Apply 


Ye Higher Order Thinking Skills 


| First\ Multiple choice questions 


Choose the correct answer from those given : 


© (1)IfMisacircle of radius length 3 cm. ;A isa point lies in its plane where 
MA -4 cm. > then PA (A) = -+-+ 


(7 (b)9 (07 @-7 


© (2) IfNisacircle of diameter length 16 cm. › B isa point lies in its plane where 
NB = 5 cm. »then Py (B)= 


(a) 39 (b) - 39 () 39 (d) — 231 
* (3) If the power of a point A with respect to the circle M is a negative quantity » then 
A lies -......... 
(a) inside the circle. (b) on the centre of the circle. 
(c) outside the circle. (d) on the circle. 


© (4) If Misacircle Ais a point that lies in its plane where Py, (A) =0 > then A lies --........ 
(a) inside the circle. (b) on the centre of the circle. 
(c) outside the circle. (d) on the circle. 


~ the circle M 


9 (5)IfP, (A) 2 57! 5 then A lies - 


(a) outside (b) inside (c) on (d) on the centre of 


Ge Remember Understand OApply & Higher Order Thinking Skills 


} (6) If P, (А) =r » then the point A lies === 

(a) outside circle. (b) on the circle. 

(c) inside the circle. (d) on the centre of the circle. 

© (7) If the power of a point with respect to circle M equals – 625 » the distance between 


this point and the centre of the circle = 15 cm. » then the diameter length of this circle 


equals ·-------- cm. 
(a) 400 (b) 20 (c) 5134 (d) 10434 
4 (8) If Misa circle sA is a point in its plane where MA = 6 cm. » Py (A) =- 13 »then 
the area of this circle = ~- cm? ( = 2) 
(a) 154 (b) 44 (c) 144 (d)7 


© (9 )ІҒМ is a circle of radius length 7 cm. » A is a point in its plane 25 cm. apart from the 
centre of the circle » then the length of the tangent segment to the circle M from 

Ais- 
(a)5 (b) 49 (c) 24 (d) 12 


сш. 


© (10) IfM is a circle with diameter length 12 cm. > Ais a point in its plane where Py (A) = 13 


» then distance between the point A and the centre of the circle equal -- 
(а) 7 (b) 14 (с) 3.5 (а) 6 
$ (1) IfPy(A)=9> then it means that ---------- 


cm. 


(a) the point A lies on the circle M 

(b) the point A lies inside the circle M 

(c) the radius length of the circle M equal 9 length units. 

(d) the length of tangent segment drawn from the point A to the circle M equal 3 
length units. 


l (12) If the point A lies outside the circle M » then the length of the tangent segment drawn 


from the point A to the circle equal --- 
2 
(а) (AMY? OPA) OA OMA 


Exercise Nine I 


$ (13) IfM 5 N are two intersecting circles and Py (A)=5 52 Py (А) 210 


ə then the point A Є---....... 
(a) circle M (b) circle N 
(c) MN (d) the principle axis to the circles. 


T (14) In the opposite figure : 


Pu (©) — Py (С) = --------- # < 
(a) Positive quantity. | 
(b) negative quantity. 

(c) zero 

(d) can't be determined. 


+ (15) In the opposite figure : 
If AC = 3 ст. ; СЕ = 9 cm. 


»then Py (A) = -++ cm. 
ELE 27 
(c) 36 (6 
(16) In the opposite figure : 
AC touches the circle M at C » MC = 6 cm. 
> Pu (A) = 64 » then AB = -......... d: 4 
Q3 Т. ee 
(с) 5 (9)6 
(17) In the opposite figure : 
Py (А) = ian Ё ^5 
(a) 81 25 М" 7 
«156 (d) 16 


* (18) In the opposite figure : B 
IfAB is a tangent » then (AB)? СЕРА 
А 
(a) AC x CD (b) AE x EF 
(c) Pu (A) (d) AC > E 
M AD 


UNIT 


4 


5 (19) In the opposite figure : 
Рм (A) Se 


@Remember @Understand 


(a) 15 
(c) 24 
© (20) In the opposite figure : 


>CA=S5cm. » then Py (A) = 
(a) 25 
(c) 40 


(21) In the opposite figure : 


(с) 25 

© (22) In the opposite figure : 

тї: m (АС) = 70° >m (BD) = 130° 
»then m (4 DEB) = ° 

(a) 100 

(c) 110 

^ (23) In the opposite figure : 

m (АС) =т (АРБ) -2m (BD) 
‚та (BC) = 100° 


(c) 52 


1 (24) In the opposite figure : 
IFAB LCD «m (AC) + m (BD) = 
(a) 45* 


(c) 180° 


OApply 


ABisa tangent segment to the circle M » if DC =3 cm. 


&& Higher Order Thinking Skills 


D 


(b) - 15 
(d)-24 


(b) (AB) -r° 
(d) (АМ)? - (АВ)? 


(b) 29 
(d) 45 


(b) 90 
(d) 120 


(b) 65 
(d) 84 


(b) 90* 
(d) 270* 


$ (25) In the opposite figure : 

y mee 9 

(a) 180 

(c) 10 

T (26) C In the opposite figure : 
If AB N CD = (E) > then Z = -° 
(a) 90 

(c) 50 

ў (27) In the opposite figure : 

A circle M » т (4 EFB) =---------- 
(a) 30° 

(c) 50° 

ў (28) In the opposite figure : 
ЭЁ PIE 

(a) 110 

(c) 80 

ў (29) In the opposite figure : 
Жашы ° 

(а) 60 

(с) 180 

© (30) In the opposite figure : 

If BA , BC are two tangents 
ə then m (Z B) = se i 

(a) 40 

(c) 80 


(b) 18 
(d) 15 


(b) 45 
(d) 80 


(b) 40° 
(d) 60° 


(b) 55 
(d) 40 


(b) 60 
(d) 120 


Exercise Nine | 


ny 


UNIT 
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, m (BC) = 130° + X » then m (Z A) = == 


(a) 100* (Ы) 65°-X 


5 (31) In the opposite figure : 
If AB › AC are two tangent segment 
(c) 50°- X (d) 130° — 


(32) In the opposite figure : 


1f m (/ А) = 30° » m (BE) = 40° , then m (CD) =~ 


(a) 30° (b) 40° 
(c) 70* (d) 100* 


| (33) In the opposite figure : 
If m (Z A) = 70° AB » AC are two tangent segment 
‚т (ВС) major = X^ »then X= -+ 
(a) 250* (b) 110° 
(c) 500* (d) 215* 
(34) In the opposite figure : 
ABisa tangent to circle M at B 
„ifm (Z A) =45° »m (BD) = 150° 
> then m (BC) mee 

(a) 120° (b) 90° (c) 60° 
(35) In the opposite figure : 
| АВ touches the circle at B 

‚т (BD) = Q X+ 50°) 

ym (BC) =2 X > then m (4 A) = === 


(a) 50° (b) 25° 

(c) 30° (d) 60° 
$ (36) In the opposite figure : 

а o 

(a) 25 (b) 45 

(c) 65 (d) 70 


x 
2 


(d) 180° 


Exercise Nine I 


# (37) In the opposite figure : 


iet о 

(а) 50 (b) 25 

(с) 100 (9) 75 
(38) In the opposite figure : 


If M is a circle ; AE cuts the circle at D and E 
» AC cuts the circle at B and C , AD = DC 


» then the value of X = --.--.....° 

(a) 40 (b) 30 

(0720 (d) 10 
(39) In the opposite figure : 

(C uy 


(a) (60° › 120°) 
(b) (120° › 60°) 
(с) (70° › 110°) 
(4) (110° ‚ 70°) 


(40) In the opposite figure : ^ » 
ано 
(а) 50 (Ы) 75 
(с) 125 (9) 250 Є 

(41) In the opposite figure : 


If AB- CD » m(Z Е) = 80? ,m (4 F) - 70* 

> then m (XD) - m(XB)-. — 

(а) 5° (b) 10° 
(с) 15° (d) 20° 


(^t) s Aui \/ (муш) stil tao ҹа] |217 
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OG) о Find the power of the given point with respect to the circle M whose radius length is r 


( 1) The point A where AM = 12 cm. and r = 9 cm. 

( 2) The point C where CM =7 cm. and r= 7 cm. 

( 3) The point D where DM 2417 cm. andr-4 cm. 

£ Determine the position of each of the following points with respect to the circle M » of 
radius length 10 cm. » then calculate the distance between each point and the centre of the 
circle : 

(1) Py (А) =- 36 (2) Py (В) = 96 (3) Py (C) = zero 


£ If the distance between a point and the centre of a circle equals 25 cm. » and the power 
of this point with respect to the circle equals 400 > find the radius length of this circle. 


«15cm.» 


Tf a point A is outside the circle M » AD is a tangent to the circle at D where AD = 8 cm. 
» find the power of point A with respect to circle M «64» 


In the opposite figure : 
‘AB is a tangent to the circle M at B 
› MA intersects the circle M at C 


If the radius length of the circle equals 12 cm. G 
> Pu (A) = 81 » then find : dt 
(1) The length of AB 2) The length of AC «9 cm. »3cm.» 


£ The radius length of circle M equals 31 cm. The point A lies at 23 cm. distant from its 
centre. Draw the chord BC where A € BC » AB = 3 AC Calculate : 


( 1 ) The length of the chord BC 
(2) The distance between the chord BC and the centre of ће circle. «48 ст. » 19.6 cm. » 


ГД The radius length of circle N equals 8 cm. The point B lies at 12 cm. distant from its 
centre » draw a straight line passes through the point B and intersects the circle at C and D 
where CB = CD Calculate the length of the chord CD and its distance from the point N 


«2410 em. 9346 cm.» 


Exercise Nine I 


In the opposite figure : 

M is a circle , AB is a diameter in it 
»CBisa tangent to the circle M at B 

> CA intersects the circle M at D » where 
CD = 16 cm. , DA = 9 cm. Find : 

( 1 ) The length of the circle’s radius. 


(2 ) The area of triangle ABC 


«7.5 em. » 150 em?. » 


Q In the opposite figure : В, р 
Ais a point outside the circle M , AB intersects 

the circle at D ; B , AF intersects the circle atE>F, c 
ACisa tangent to the circle at C » 

AD-8cm.;EF- 18 cm. 

(1) If Py (A) = 144 > find the length of each of: AC , DB ; AE 


(2) IfX € BD where DX = 4 cm. »find : Py, (X) « I2 cm. » l0 cm. »6cm. 3-24» 


CA The two circles M and N are touching each other externally at A › ABisa common 
tangent to the two circles М, №. BC intersects the circle M at C and D. BE intersects the 
circle N at E and F respectively. 

(1) Prove that : AB is the principle axis of the two circles M and N 

(2) If Py (B) 236 BC 2 4cm. , EF 2 9 cm. 


Find the length of each of : CD , AB and BE «5cm. »6cm. »3cm.» 
dis the opposite figure : 
M >N are two intersecting circles at A ; B "LA Р 
»EDisa common tangent to the two circles M »N (| 


at D ; E respectively. AB N DE = {с} В 
(1) Prove that : BC is the principle axis of the two circles. 
( 2)If AB = 12 cm. ; Py (С) = 64 › find the length ofeach of: САСО «4cm 38cm.» 
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UNIT 
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@ £ In the opposite figure : х 
The two circles M апа N аге intersecting at KIN D 
A and B where AB N CD N EF = {X} > 4 Nec 
XD - 2 DC , EF = 10 em. and Py (X) = 144 : А 
( 1 ) Prove that : AB is the principle axis to the two circles M and N 


(2) Find the length of each of : XC and ХЕ 
( 3) Prove that : CDFE is a cyclic quadrilateral. « 66cm. 38cm.» 


aque the given data in each figure : find the value of the symbol used in measurement : 
(1) (2) 


A«] 


£ In the opposite figure : 
m (4 ВАС) = 33° т (4 BDC) =70° > 


m (AB) = 94° » m (CY) = 100° Find the measure of each of : 


()XY (2)AX 


(3) 2 BEC «26° 374° 320° » 


Tn the opposite figure : 

ABCDE is a regular pentagon drawn inside the circle M + 

AX isa tangent to the circle at A „ЕХ isa tangent to the circle at E 
where AX N EX = {X} Find : 

(1) m@E) 

(2)m(Z AXE) «72° ›108°» 


Exercise Nine | 


BN Problems that measure high standard levels of thinking 


Choose the correct answer from those given : 


* (1) In the opposite figure : 


[e 
(a) 45* (b) 50° 
(c) 55° (d) 60° 


* (2) In the opposite figure : 


A 
ІАЕ = АВ , BC is a diameter 5 m (Z D) = 21* "E 
> then m (4 А) = D Є M B 
(a) 100° (b) 104* 
(c) 106* (d) 110° 


Life Applications on Unit Four 


ШШ From the school book 


E ca To determine the location C > c 
surveyors measure and prepare the opposite scheme. 
Find the distance between the location C and the location A B 
Dist BK 
e 
А 
«200 m.» 


[2] СД A team of pollution control determined 
the location of an oil spot on one of 


the beaches as in the opposite figure. 


Calculate the length of the oil spot. 


«110 m.» 


a £I Yousef wanted to divide a strip of paper 
into 3 equal parts in length. He placed it on 


a paper on his notebook » as in the opposite 
figure » and determined two points of division 


Aand B 


Is the division of Yousef's strip correct ? Explain your answer. 


Use your geometric instruments to verify your answer. 


ü Е Fertilizer packages produced from one 


of the factories are transfered by sliding on a 


tube that is inclined and carried on to trucks 


to the centre of distributions as in the opposite p 


80cm. 12m. 


figure. 

If D 5 E and F are the projections of the points A » B and C on the horizontal respectively » 
AB =1.2 m. › рЕ= 80 cm. ;EF- 12 m. 

Find the length of the tube to the nearest metre. «19m.» 


Life Applications | 


[5] Ш AB is a ladder of length 4.1 metres rests by its P 
upper end A on a vertical wall and with its lower 


end B on a horizontal rough ground. If the lower end 


is 90 cm. apart from the wall , calculate the distance D 

which a man ascends on the ladder until it becomes at | 

24 m. high from the ground. E ә 
«246m.» C 90cm. B 


GO ras = 180 cm. EF 22m. , 
AB: BC: CD=5:4:3 
Find the length of each of : EY and CD 


« 480 cm. + 108 cm. » 


п {2 The opposite figure shows a rectangular piece of D "n 
land divided into four different parts by the two ^. d 
lines BD and AE » where EC BC. ;BDü0AE- {x} 

» if AB = BE = 42 metres » AD = 56 metres / 


Calculate the area of the piece ABX in square C E B 
metres and the length of AX 


a ШШ A circular saw for cutting wood ; the radius length 
of its circle equals 10 cm. It rotates inside a protective 
container. If m (Z BAD) = 45° and m (BD) = 155° 
Find the arc length of the disc's saw outside the 


protective container. 


«244 cm.» 


[9] СА The signals produced from the communication tower follow 
А 


а гау in their pathway » its starting point is on the top of the tower (к) 
and it is а tangent to the surface of ће earth » as in ће opposite 

figure. Determine the measure of the arc included by the two 

tangents supposing that the tower 


B с 
lies at sea level and m (Z САВ) = 80° « 100°» 


UNIT 


4 


[10] (0 A pulley rotates at the axis M by a strap passing over 
asmall pulley at A. If the measure of the angle between the 
two parts of the strap is 40° Find the length of the major 
arc BC » given that the radius length of the larger " 


pulley equals 9 cm. 
« 34.56 cm. » 


a £D A satellite revolves in an orbit and keeps in during rotation on a fixed height above 
the equator. The camera on it can monitor the arc length of 6011 km. on the surface of the 
earth. If the measure of the arc equals 54? ; find : 
( 1 ) The measure of the angle of the camera placed on the satellite. 
( 2.) The radius length of the Earth of the equator. « 126° 96378 km. » 
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Accumulative quizzes. 
Final revision. 

School book examinations. 
Final examinations. 


Answers. 


Accumulative quizzes 


> First : Accumulative quizzes on algebra. 
Ь Second : Accumulative quizzes on trigonometry. 


> Third : Accumulative quizzes on geometry. 


DER Accumulative quizzes on algebra 


Total mark 
Quiz 1 on lesson 1 — unit 1 
Answer the following questions : 
6 marks each item 1 mark m 
Choose the correct answer from those given : 
(1 ›{-2. KY HB =... 
(a)4 (b-4 (c)4i (d)— 16 


( 2) The simplest form of the imaginary number iP ise: 


(а) – 1 (b)1 (c)i 
( 3) The solution set of the equation : x?4920inCis eee 
(a) {3 ,-3] 0) {-3 i} (c){3is-3i} (09 
(4) If the curve of the quadratic function f intersects the X-axis at the two points (3 » 0) > 
(= 1,0) » then the solution set of the equation : f (X) = 0 in R is +--+- 


(а) {3 50} (b {-1 50} (с) {-3 51} (9) {3 »-1} 
(5) 14:4? +P Hi H 1016 

(a)i (b)1 (c) 16 (d)4 
( 6 ) The opposite figure represents у 


the curve y zaX? 4 b X «c 
Which of the following it true ? 


(3a«05c«0 (b)a»05c«0 х5 E 
(c)a«05c»0 (d)a»05c»0 y 
[second question Р [a]2marks [b] 2 marks zaa] 

[a] Find in C the solution set of the equation : 
х2-2х+4=0 

[b] Find the values of X and y which satisfy that : 

Р _ 2+i)2-i) 

ca aa Ss MN 


[6 ] 


= Algebra і 


| Quiz |2] till lesson 2 — unit 1 


Answer the following questions : 


(Fist question е IS 


Choose the correct answer from those given : 


Total mark 


(1) If the two roots of the equation : 4 X?— 12 X 4 c = 0 are equal » then c = -+--+ 
(а)3 (b) 4 (c)9 (d) 16 
(2) If X=- 1 is one of the roots of the equation : X? -a X—2=0 s then a = -------------- 
(a) 1 (b)-1 (c)3 (d)-3 
(3)Ifa=1+92i » b-21-'[2isthenabz --------------- 
(a)-1 (b) 1 (c) 2 (d) 3 


(4) If the two roots of the equation : X2 — 6 X + к= 0 are different and real 


(a) ]- 5 9[ (b) ]9 > of (c) ]- e» 59] (d) [9 ,=[ 
(5) If the roots of the equation : a x?+bX+c=0are conjugate complex » which of the 


following is true ? 

(a)b?—4ac<0 (b)b/-4ac-0 (c)b?-4ac>0 (d)b?-4acx0 
(6) 219 o ee 

(a) 22 (b) 2? (с) 291 (d) - 29? 


(Second question ET MNT ET TM ч 


[a] Prove that the two roots of the equation : 3 X? —4 X + 5 = 0 are not real > 


then find the solution set of the equation in C 


[b] Find the values of k which make the equation : k X?—4 X + 4 = 0 have two 


complex and not real roots. 


Accumulative quizzes 


Total mark 


| Quz |3| till lesson 3 — unit 1 


Answer the following questions : 


RE == 


Choose the correct answer from those given : 


( 1) If one of the two roots of the equation : X? — (m - 3) X - 5 = 0 is the additive 
inverse of the other root » then m = - 


(a)-5 (b -3 (с) 3 (d) 5 

( 2) The simplest form of the imaginary number 3i негашен 
(a)i (b)-i (c)1 (9) –1 

(3 ) If one of the two roots of ће equation : a x?42X+5=O0is the multiplicative inverse 
of the other root » ћепа = --------------- 


(a)-5 (b)-2 (с)2 (d) 5 

(4) If the two roots of the equation : Х2+4 X - k 20 are real »then К € -+ 
(a) [4 ›=[ (5) ]4 > eof (с) - 4] (d) ]- ›4[ 

( 5) If the roots of the quadratic equation : a X? +Ъ X— с =0 have different signs 
ейенен 
(a)b=0 (b)c<0 ()$ «0 (d)$»0 

(6)1f(1 i) (1-1) 2 X «yi sten: Х+у= 
(a)4 (b) 3 (c) 2 (91 

4 marks la2marks — (b]2marks  ) 


[a] If the two roots of the equation : х?-3х+2+ d. = 0 are equal 
» find the value of : m 

[b] Find the value of k which makes one of the two roots of the equation : 
X? 4 3 X + k 20 double the other root. 


Algebra 


Total mark 


SE 3 и 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


( 1) The solution set of the equation : X? -4 X 2 - 4 inR is ~- 
(a) {-2} (b) {2} (с) {-2 52} (d) 9 
(2 ) The quadratic equation whose roots are i »— i is -++--++ 
(a)X?-1=0 (b)x?+1=0 (с) (Х+1)2=0 (4(х-1)?=0 
( 3) The two roots of ће equation : X2 —2 X + К = 0 are real and different if ------------ 
(а)К=1 (b)k<1 (c)k>1 (d)k=4 
(4) The simplest form of the expression : (1 — i)* is ———— 
(а) -4 (b) 4 (c) -4i (d)4i 


(5) If the two roots of the quadratic equation X? +b X + c = 0 are consecutive odd 


numbers » then: b? -4c = esses 
(а) – 1 (b) 2 (c)3 (d)4 
( 6 ) The product of the roots of the equations : 
ax?+bX+c=0 » ЬХ?+сХ+а=0 » cX?+aX+b=0 equals ———— 
(ajabe (b)-1 (c) 1 (d) zero 


[a] IfL » M are the two roots of the equation :2 X74 2 X 4 320 , 


4 marks [a] 2 marks [b] 2 marks 


find the equation whose two roots are : i > 


2. 
M 


[b] Find the simplest form of the expression : (3 – 2 i y (3421) 


(тузу n | Con, ый del cd cou; walsell [9] 


Accumulative quizzes 


Total mark 


| Quiz |5| till lesson 5 — unit 1 


Answer the following questions : 


G mars cohen mak ) 
Choose the correct answer from those given : 


( 1) The function f : [-2 ;4]—-R > f 0024-2 X is negative in 


the interval з 
(a) [-2 ,0[ (b) Jo +4] (о) [2 4] (4) 12,4] 
( 2) If the two roots of ће equation : X? — 6 X + К = 0 are equal s then k = see 
(a)9 (b) 6 (c)1 (d) 12 
( 3) The quadratic equation whose two roots are (1 + i) »(1— i) is === 
(a) x?-2x4220 (6) х2+2х-2=0 
(с) х2+2Х+2=0 (09 х2-2Х-2=0 


(4) If one of ће two roots of ће equation : a X? —3 X +2 = 0 is the multiplicative 
qi р! 


inverse of the other root » then a = ·-------------- 
(a) + (b)3 (с)2 (d)-2 

(5)1£f : f CO za X? +b X + с is positive for all real values of X » then -+--+ 
(a)b?—4ac<0 (b)b-4ac»0  (c)b-4ac-0 (d)b-4ac«0 


(6 ) Which of the following are the factors of the expression (X P 9)? 


(а) (X -3) (X € 3) (b) (х+3)2 
(c) (x -3i? (d) (X -31) (X 43i) 
Second question EE Dzmm зше | 


Determine the sign of each of the two functions defined by the following rules ; 


representing your answer on the number line : 


(1)f Q9 2 (X-1) (X2) (2) f 0) =-x?4+9 


-— Algebra | 


Total mark 
| Quiz 6] till lesson 6 — unit 1 
Answer the following questions : 
6 marks each item 1 mark pan) 
Choose the correct answer from those given : 
(1) The function f : f (X) = —3 is negative іп -------------- 
(а) ]- 5-3] (0) ]-3,3[ (c) ]- e 5 cf (à) ]- = 5 o[ 
( 2) The solution set of the inequality : X (X - 2) = 0 in Ris --------------- 
(a) (0 52} (b) [0,2] (с) [0,2] (à) R- ]0,2[ 


(3) The simplest form of the imaginary number i>” is 


(a)i (b)-i (с)1 (d)-1 
( 4) If one of the two roots of the equation : a X? +4 X + 7 = 0 is the multiplicative 


inverse of the other root »thena = ·------------.. 

@+ (7 є)4 (4-7 
( 5) The sum of all integers belonging to the solution set of the inequality 

(X—5) G X-4) «0 is ++ 


(327 (b) 14 (c) 15 (d)9 


(6 ) Which of the following is an imaginary number ? 


(a) t (b5-i o-s (4)? 
[Secon сот Z О mee ыше —— ] 


[a] I£ 1 + i is one of the two roots of the equation : X? —2 X + c = 0 where c ER 


» find the other root › then find the value of c 


[b] Investigate the sign of the function f : f (X) 22 X? +7 X — 15 and from this find in R 
the solution set of the inequality : 2 X 247155215 


| Second | Accumulative quizzes on trigonometry 
Total mark 
ag on lesson 1 — unit 2 


Answer the following questions : 


am ЭШЕН 


Choose the correct answer from those given : 


(1) The angle of measure 50° in the standard position is equivalent to the angle of 


measure = 
(a) 130° (b) 310° (c) 140* (d) 410° 

( 2) All the following are measures of angles that lie in the second quadrant except ·----------...- 
(a) - 210° (b) 120° (c) – 120° (d) 850° 

( 3) The angle whose measure is (— 750°) lies in the --------------- quadrant. 
(a) first (b) second (c) third (d) fourth 


(4) All the following directed angles are not in the standard position except -----------.--. 


x X X Fi у 
Заа (b) X- a (e) X—g3 xX (d)X Q—* 
y y 4 


T y 


(5 ) If the terminal side of an angle in the standard position passes through the point 
(7 1 »0) » then the terminal side lies in the --------------- 


(a) first quadrant. (b) second quadrant. (c) third quadrant. (d) something else. 


(6) If A ›В are the measures of two equivalent angles »then : - A » — B are ----------.--- 


(a) supplementary. (b) equivalent. (c) complementary. (d) their sum is – 360° 
йш шы iaae 
[a] Determine the quadrant in which each of the following angles lie : 
(1)-52° (2) 220° (3) 1120° 13 


[b] Find two angles › one of them with positive measure and the other with negative 
measure having common terminal side for each of the following angles : 


(1)- 132° (2) 70* (3)- 730° 


Trigonometry | 


Total mark 
Answer the following questions : 
6 marks each item 1 mark 4 
Choose the correct answer from those given : 
( 1) The angle whose measure is m lies in the -----.--------- quadrant. 
(а) first (b) second (c) third (d) fourth 


( 2 ) The degree measure of a central angle in a circle of radius length 6 cm. and opposite 


to an arc of length 3 Л cm. equals - 


(a) 30° (b) 60° (c) 90° (d) 120* 


(3) The angle whose measure is — 7.3" is equivalent to the angle whose degree 


measure is -+ 
(а) 58° 15°33 (301944 27. — (с)—233°15`33 (à)211* 44 27 
( 4 ) The radian measure of the central angle subtending an arc of length 3 cm. in a circle 


whose diameter length is 4 cm. equals --------------- 
rad rad 
а (2) (8) (c) 5™4 (d) 6d 


( 5) The positive measure of the angle between the hour hand and the minute hand at half 


past two equals --------------- 
л эл 7л эл 
(а) 4 (b) 12 (c) 12 (d) 4 
(6) If A »—A are measures of two equivalent angles » then one of the values of А18 
(a) 150° (b) 90° (c) 180° (d) 270° 
4 marks [а] 2 marks [b] 2 marks _) 


[a] Find the length of the arc which is opposite to an inscribed angle of measure 60° 


s in a circle whose radius length is 10 cm. 


[b] ABC is a triangle in which: m(Z A) = 70° » m(Z B) = 60° 


» find in radian measure m (4 C) 


Accumulative quizzes 


| Quiz |3] till lesson 3 — unit 2 


Answer the following questions : 


Total mark 


6 marks each item 1 mark 


Choose the correct answer from those given : 

(1) The radian measure of the central angle which subtends an arc of length 5 cm. 
in a circle of diameter length 10 cm. equals --------------- 
(а) І" (b) 17d (с) 274 (d) Xt 

( 2) The measure of the smallest positive angle equivalent to the angle whose 
measure is (— 870°) is --------------- 
(a) 210° (b) 150° (c) —210° (d) 120° 

(3 ) If 8 is the measure of a directed angle drawn in the standard position where 


sin Ө < 0 » in which quadrant does the terminal side of the angle Ө lie ? 


(a) first. (b) first and second. 
(c) second and third. (d) third and fourth. 

(4) If sec 0 = 2 where 0 is the measure of an acute positive angle » then 0 = 
(a) 30° (b) 60° (c) 45° (d) 90° 

( 5) In the opposite figure : " 
If tan B + tan C= 3 P 
9 then BC = -------------- cm. LAN, 
(а) 6 (b) 8 é 
(c) 10 (d) 14 

(6) The length of the string of a simple pendulum is 14 cm. and swing through an angle 
of measure b TU » then its arc length = ст. 
(a) 4.6 (b) 44 (c) 42 (d) 4.8 

4 marks fa]2marks [b] 2 marks zx] 


[a] Without using calculator › find the value of : 
3 sin 30? sin? 60° — cos 0? sec 60? + sin 270? cos? 45° 


[b] If sin8 = i D є] 2 , л[ »find all trigonometric functions of the angle 


whose measure is Ө 


Trigonometry і е 


Total mark 


| Quiz |4] till lesson 4 — unit 2 


Answer the following questions : 


i | 6 marks each item 1 mark 


Choose the correct answer from those given : 


(1) The simplest form of the expression : tan (180° + Ө) + cot (270? — Ө) is -+--+ 


(a) 0 (b) 2 tan 8 (c) 2 cot 0 (d) 2 
(2)Ifsin820 › tan0 «0 , then Ө lies in the --------------- quadrant. 
(a) first (b) second (c) third (d) fourth 


(3) If Ө is the measure of an acute angle » cos (0 + 25°) = sin 30° , then Ө =--------------- 
(a) 5° (b) 20° (c) 25° (d) 35° 


(4) The degree measure of the central angle which subtends an arc of length 3 Ж cm. in 
a circle of radius length 4 cm. is --------------- 


(33 (b) 45° (c) 135° (d) 270° 
(5) cos 1° x cos 2? x cos 3? х... x cos 100? = -------------.. 
(a) sin 1? x sin 2? x sin 3? x sin 4? x -- x sin 100° (b) I 
(c) 1° x 2? x 3? x 4? --. x 100° (d) zero 
(6 ) In the opposite figure : à 
A ABC is a right-angled triangle at B Z| 
stan = 3 s then COS о = -------------- 
3 3 
(а) X (0-3 2 | 
4 5 с р В 
(0-5 (9) Zr 
ШШ кзз ыз NE 
[a] If the terminal side of an angle 0 drawn in the standard position intersects the unit 


circle at the point (-2 , -i) » find in the simplest form the value of the expression : 


cos (180? — Ө) cot (90? — Ө) + sin (180? — Ө) tan (- Ө) 
[b] Find the general solution of the equation : 


esc (2 0 — 15°) = sec (Ө — 30°) » then find all the values of Ө where Ө € ]0° , 90°[ 
which satisfy the equation. 


Accumulative quizzes 


Total mark 


Quiz |5] till lesson 5 — unit 2 


Answer the following questions : 


E EIU 


Choose the correct answer from those given : 


(1) The maximum value of the function f : f (0) = 4 sin 2 0 is - 


(a)4 (b)-4 (c)2 (d)-2 
( 2) The angle of measure 620° lies in the --------------- quadrant. 
(a) first (b) second (c) third (d) fourth 


( 3) The radian measure of the angle whose measure is 120° in terms of JU is --------------- 
а) 1л 2x зл (à) 1л 

(4) If sin Ө = cos 20 where Ө Є]0° » 90°[ » then sin 3 Ө = 
(a) i (b) 1 (c) zero (d) 

( 5) The function f : f (Ө) = 3 cos 2 8 is a periodic function and its period equals --------------- 
(a) 250 (0) 2 (c) 6% (d) 


( 6) The number of intersections between the curve y = sin 3 X and X-axis on the interval 
[0 > 2 xt] equals -------------- 


(а)2 (53 (c) 4 (d)7 
4 marks [a]2marks [b] 2 marks _) 


[a] Find the general solution of the equation : tan 4 0 = cot 2 Ө 
[b] If the function f : f (Ө) = cos 0 » find : 

(1) Its domain. 

(2) Its range. 

(3) Its period. 


Trigonometry E 


Total mark 


| Quiz |6] till lesson 6 — unit 2 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


(1) If2cos@= -42 » then the measure of the smallest positive angle satisfying 
ЫЙ is sone 


(a) 45? (b) 135° (c) 225° (d) 315° 


( 2) The simplest form of the expression : tan (360° — Ө) + cot (270? — Ө) is -- 
(а) zero (b)2 (c) 2 tan @ (d) 2 cot 8 


(3 ) The degree measure of the central angle which subtends an arc of length 6 Л cm. 


in a circle of radius length 9 cm. is -----------.-.- 
(a) 30° (b) 60° (c) 120° (d) 150° 


( 4) Which of the following angles whose sine and cosine are negative ? 


(a) 50° (b) 150° (c) 210° (d) 300° 
(5) cos (tan`! i- —— 
DES ЕЗ СЕ (d) sin“! 3 
(6) If sin? 6 = E » Which of the following can not be an approximate value of 0 ? 
(а) 215° 13 518 (5) -35* 13518 
(c) 70° 30 50.3 (d) 144° 44 82 


Second qu Ї 


[a] Find in degree measure the value of Ө which satisfies : cos 0 = — 0.642 


4 marks [a] 2 marks [b] 2 marks 


[b] If the terminal side of a directed angle whose measure is 6 in the standard position 


intersects the unit circle at the point Cc E > 1) » find the value of : Ө 


Q0: V fad] | Cn y ida) cot cot ot, wall [17] 


Accumulative quizzes on geometry 
Total mark 


e Quiz | 1| on lesson 1 – unit 3 


Answer the following questions : 
each item 1 mark 


тов =i 
Choose the correct answer from those given : 
(1) Two similar polygons : the ratio between the lengths of two corresponding sides in 


them is 2 : 3 » if the perimeter of the smaller is 14 cm. » then the perimeter of the bigger 


is em. 
(a) 14 (b) 28 (c) 15 (d) 21 
(2) In the opposite figure : (5 m 5 
If rectangle ABCD ~ rectangle AXYZ = Dus 
‚ЮС = 16cm. 2 
» BC=ZY = 12 ст. B 
»then AY = 3 
(a) 20 (b)9 
(c) 15 (d) 18 B X А 
( 3) Two similar triangles » in which aB = E = X » which of the following is false ? 
(а) AABC ~ A XYZ (b) m (Z С) 2 m (Z 7) 
(d AABC ~ A YXZ 


(c) m (4 ABC) = m (4 YXZ) 


(4) Which of the following is always true ? 
(b) АП squares are congruent. 


(а) All regular polygons are similar. 
(c) АП equilateral triangles are similar. (d) All rhombuses are similar. 
(5)IfALMN ~AXYZ »m (4 L) = 35° and m (Z Z) = 75? » then m (4 М) = 
(a) 110° (b) 35° (c) 75? (d) 70° 
(6) If k is the scale factor of similarity between two polygons M, to M, where M, is 
reduction of polygon М, » then -++ 
(a k»0 (b)k=1 (c)k>1 (d)0«k«1 
4 marks ()2marks (2) 2 marks ] 
In the opposite figure : D (ы, ^" 
Polygon ABCD - polygon XYZL L болу P 
Bb 
Б 
Zm2)Y C 12cm B 


(1) Find the scale factor of similarity 
between the polygon ABCD and the polygon XYZL 


( 2) Find the value of each of : m » k 


Geometry | 


Total mark 


| Quiz | 2| till lesson 2 — unit 3 


Answer the following questions : 


Fst uesion a ILS 


Choose the correct answer from those given : 

( 1) Two similar rectangles » the two dimensions of the first are 12 cm. › 8 cm. and the 
perimeter of the second is 60 cm. then the length of the second 
rectangle is -+++ 
(a) 12 cm. (b) 18 cm. (c) 24 cm. (d) 16 cm. 


(2) In the opposite figure : 


A 
Which of the following expressions is wrong ? 
(a) (AB)? = BD x DC (b) (AC)? = CD x CB £ | S 


(c) (AD? = DB x DC (d) AB x AC 2 BC x AD 
(3) In the opposite figure : NN 
If CX bisects Z ACB » XD // BC 


s then XD = -------------- cm. 
(а) 3 (b) 4 (с) 5 (d6 с 15cm. B 
(4) In the opposite figure : 


If m(Z1)2m(Z2)2m(Z3) 
s then DE: EF: FD = -------------- 


(3) 7:11:12 (b) 12:11:7 
(8 12:7 :1 (d) 11:12: 7 
(5) In the opposite figure : 
If B is the midpoint of CE 
s then DE = ст. 
(a)4 (b) 5 (c) 6 
(6) In the opposite figure : 
bier e, 
(a) 9 (b) 10 
(c) 11 (d) 12 
4 marks (D2marks (2) 2 marks 
In the opposite figure : 
ABCD is a quadrilateral P 


BD АВ _ CE , BD _ EB 
E EBD where 5A = BC ’ DA = Bc 


Prove that : ( 1 ) AD // BC (2) AB// CE 


Accumulative quizzes 


Total mark 


till lesson 3 — unit 3 


Answer the following questions : 


[rit question ER enim 


Choose the correct answer from those given : 


(1) If the ratio between the perimeters of two similar polygons is 4 : 9 › then the ratio 
between their areas is -------------- 


(а)4:9 (6) 2:3 (с) 16:81 (d) 8:18 
( 2) In the opposite figure : 
ы GN m. 
— A iss; 
15 * Y 
(a) > (b) 27 $ ж jm 
(c) 14 (d) 10 5 X 
(b)4 C QX«Dcm D xem. B 
(c) 6 (d) 36 
( 4) In the opposite figure : 
Х+у+®=-- 
(а) 15 (b) 182 
Xem. уст, 
(с) 22 (4) 222 
( 5) In the opposite figure : 
Xs ie 
(а) (x - yf -2Xy (b) z? 
(c)zy (d) zero 


(6) If A XYZ ~ А АВС 5a (A XYZ) 23 a (A ABC) and XY =3 cm. 


(o-L (d)3 


{з 


ABCD , XYZL are two similar polygons. If M is the midpoint of BC 
əN is the midpoint of YZ › AM=4cm. » XN=9 cm. 


» prove that : area of polygon ABCD : area of polygon XYZL = 16: 81 


— Geometry | 


Total mark 


till lesson 4 — unit 3 


Answer the following questions : 


6 marks each item 1 mark 


Choose the correct answer from those given : 
( 1) In the opposite figure : 


(235 (b) 36 (c) 20 
( 2) In the opposite figure : 
(а) 5 (b)2 (с)3 
( 3) In the opposite figure : 
In semicircle М ; ED = --------------- ст. 
(a) 30 (») 33 2 og E NN 


(4) Any two regular polygons with the same number of sides are - 


(a) congruent. (b) equal in area. (c) equal in perimeter. (d) similar. 

(5) In the opposite figure : : 
AD is a tangent to the circle 
s then AC = сш. j E 
GJE з (c) 18 (96 

(6 ) In the opposite figure : d. em 
B(AABE L с 5, 
а (A CDE) N 
а 3 (23 (x ok ye 

4 marks [a]2marks [b] 2 marks =i} 


[a] ABC › DEF are two similar triangles » X is the midpoint of ‘BC and Y is ће midpoint of EF 
Prove that : AABX ~ A DEY 

[b] In the opposite figure : 
Prove that : 


One circle passes by 
the points A ; B »C and D 


Accumulative quizzes 


Answer the following questions : 


till lesson 1 — unit 4 


First question 6 marks 


each item 1 mark 


Choose the correct answer from those given : 


(1) In the opposite figure : 


If DE // BC 

зеп Хе 

(а)4 (b) 6 (c) 8 
( 2) In the opposite figure : 

If AD is a tangent to the circle 

s then (AD)? = -++--++ 

(a)ABxBC (b)ACxAB (c) AD x AB 
(3 ) In the opposite figure : 

If m (Z АРС) = m (Z ACB) 

> then AB = - cm. 

@12 (b) 16 (с) 18 
(4 ) In the opposite figure : 


If AC isa tangent to the circle M at A 
» AD is a tangent to the circle N at A 


s then AB = ------------ cm. 
(a)4 (b) 5 
(5 ) In the opposite figure : 


(c)6 


If M is the point of intersection 


of the medians of A ABC 


» the length of FM = --------- 


(а)4 (b) 5 
(6 ) In the opposite figure : 


If the area of A AEC = 15 cm? 
s ће area of A EFC = 9 cm? 


> AB = 16 cm. » then AD = ------------- cm. 


(b) 10 


4 marks 


(a) 6 


In the opposite figure :__ 
ABC is a triangle » DC AC 
‚ОЕ // AB DF // AE 


Prove that : (CE? = CF x CB 


Total mark 
A, 
60706, 
з % 
с B 
(d) 10 
( m 
v B 
(d) (АС)? 
A 
1 в 
(d) 20 
(d) 7 А 
8, ү 
+, Е 
(4)8 ё D B 
A 
AN 
(d) 13 
[s] F B 
A 
AN 
c Р E B 


МНЕ Geometry b= 


Total mark 


| Quiz б till lesson 2 — unit 4 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


(1 ) In the opposite figure : 


The given lengths are in cm. 


KEY Stee cm. 
(a) 18 (b) 4 (c) 20 (4) 24 

(2) If A ABC ~ A DEF » area of A ABC = 4 area of A DEF and DE = бст. 
s then AB =з cm. 
(a) 3 (b) 24 (c) 12 (9) 8 

( 3) In the opposite figure : 
IF AB is a tangent to the circle M Ч 
s then (AB)? =з У , 
wr LES ()ABxAC ^ (d)ABxCD 

( 4) In the opposite figure : нү 
AE_2 " s 
EB 3 
s then EF = сзсз cm. TN 
(99 (b) 11 (c) 13 (is © um 8 


( 5) In the opposite figure : 
To prove that ABCD is a cyclic quadrilateral you need to prove that -..- 
(a) AB x AC = DB x DC (b) AEx AC=BExBD p a 
(c) m(ZA) 2 m(Z C) (d) AE x EC = BE x ED 


— А 
B 
( 6) In the opposite figure : И р 


(а)9х (6)2х2+4 (с) 39 (9) 26 к 
"m 
second question уе Ormai (шз _) iiis 


In the opposite figure : 

XY // DE// LZ 

Find : (1) The length of EM 
(2) The length of MZ 


Accumulative quizzes 


Total mark 


till lesson 3 — unit 4 


Answer the following questions : 


6 marks each item 1 mark E 
Choose the correct answer from those given : 
(1) If A ABC ~ A XYZ and AB =3 XY 


the area of A XYZ _ 
the area of AABC 


(а) + (3 o4 (d)9 


( 2)In the opposite figure : 
AD bisects / ВАС я 
s then AD = eee ст. a 
(a)8 (b) 60 (2415 one d 


(3)In the opposite figure : Sm В 
If AB N CD = {E} » then 
the points A » C » B and D lie 
on one circle if ED = -------------- 


»then 


(a) 5 cm. (b) 8 cm. (c) EC 
( 4) In the opposite figure : 
ШЕ ара 
ВС рс Ар 
(авс (b) AF 
EG AE 
(c) EC (d) AC 
( 5) In the opposite figure : 
If m (Z B) 22m (Z DAB) -2m (4 DAC) 
s then AB = cm. 
(04 06 з (99 В ав D 8а 
(6 ) In the opposite figure : 
иара ст. 
(b) 5 
(97 
i 4 marks 25cm. DiScm.B 


XYZ is a triangle » Z XYZ is bisected by a bisector which intersects XZ atM 


» then draw MN // ZY to intersect XY atN 


Prove that : ae =XN andif XY 26cm. › YZ-4 cm. > find the length of : XN 


Geometry | 


Total mark 


| Quz 8 | till lesson 4 — unit 4 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


( 1) In the opposite figure : 


If DE // BC 
—— дүй, 
(а)4 (b)5 (c)6 @8 
(2 ) In the opposite figure : x 


AD bisects Z A » BD = 3 
pc 3 


If AB = 10cm. ,AC = (2 y—1) cm. & 

s then y = --------------- CM. 

(a) 35 (b)25 (c)3.5 (d)2.5 SETA + 
( 3) In the opposite figure : 

Х=. ст. Я 

(а) 3 (b)9 (c) 2 (d) 18 


( 4) In the opposite figure : 
To prove that m (Z BAD) 2 m (Z DAC) 
you need to know --------------- 


(3)AB 2 AC (b) AD 2 2^[30 cm. E e 
(c)3 AC=5 AB (9 т (4 B)2m(Z C) 
(5 ) In the opposite figure : 
If X?4y? 257 
s then X + y 2 cm. 
(a)7 (b)9 (c) 11 (d) 12 
( 6) In the opposite figure : 
The area of А ABD = cm? 
(b) 48 
(d) 72 D 
In the opposite figure : E B 
ВЕ/ХҮЛСр,АВ = EY Y x 
—. AC YD 
Prove that : AX bisects Z BAC D С 


Сес фә \ ра | (els Ышы aae) А с>, wal 


Accumulative quizzes 


Total mark 


| Quiz |9) till lesson 5 — unit 4 ES 


Answer the following questions : 


бө сш 


Choose the correct answer from those given : 


(1)In the opposite figure : 
If AD bisects exterior Z A 
s then CD = +--+ cm. D C бт В 
(а)2 (b) 6 (c)4 (d)8 
( 2) In the opposite figure : 
жананы: ст. (5Х-12)ет. 
(а) 5 (b) 3 MAE s 
(c) 7 (d)2 7 


(3) In the opposite figure : 


If AB is a tangent to the circle B 

then X2 veer а 

(а) 60° (b) 30° Гу, 
(с) 15° (4) 55° pee 


(4) IfAM-4cm. » r=3 cm. »such that A is a point outside the circle M 
»then Ру (A) = 


(a) 16 (b) 9 (c) 25 (97 

( 5) In the opposite figure : 
Which of the following is not ce 
equal to Р, (А)? a E 
(a) (AM)? (DM) (b) BAx AC 
(c) - DA x AE (d) - FAx AG 

( 6) In the opposite figure : А 
If AE = АВ , BC is a diameter » m (/ D) = 21° aA N 
s then m(Z A) = vss B с м в 
(а) 100° (b) 104° (с) 106° (4) 110° 

4 marks ()2marks (2) 2 marks = 


The radius length of circle M is 7 cm. » A is a point at a distance 5 cm. from the centre of 
the circle » draw the chord BC passing through A such that AB = 3 AC 


Calculate : ( 1 ) The length of BC 
( 2) The distance between the chord BC and the centre of the circle. 


t : Final revision on algebra. 


: Final revision on trigonometry. 


: Final revision on geometry. 


| ок Final revision on algebra 


The complex numbers 


The imaginary number "i" 


The imaginary number "i" is defined as the number whose square is — 1 E P2-1 | 
Notice that 


of-2=12i7 - 42i 
of-5=15i 


Similarly : 


ef-9=3i 


Integer powers of 


The remainder = 0 
To find і" where 


We find the remainder 


mis an integer ofm-4 sif: 
| 


(mie remainder е) imei 
The remainder = 2 


=-1 
[Eum 
For example : 
.i?=1 "because 12 + 4 = 3 and the remainder is 0" 
+163 -.i "because 63 + 4 = 15 and the remainder is 3" 
jl -j ^ "because 101 + 4 = 25 and the remainder is 1" 
*i76—.] "because 26 + 4 = 6 and the remainder is 2" 
*1!2°+3 "wheren Z" = і "because 122 +3 
Remark 


=3 n and the remainder is 3" 


We can express the whole one by using the imaginary number to integer powers from the 


multiples of the number 4 » and this helps in simplifying some imaginary numbers. 


For example : * ES 
H 


sioiias m aa sgh eq 
pu 
The complex number 


The complex number is the number that can be written in the form : Z = a + bi 
where а and b are two real numbers i? =— 1 


Examples for complex numbers : 13—21 ES ET. »—25,8i „15 ,5 1-4 


TA 


Algebra f 


Equality of two complex numbers 


Two complex numbers are equal if and only if the two real parts are equal and the two 
imaginary parts are equal » and vice versa. 


IfZ, 2-54 Xi »Z, - y «[3iandZ, =Z, ›їһепу=-5,Х={3 


Adding and subtracting complex numbers 


When adding and subtracting two complex numbers ; we add or subtract real parts 
together and add or subtract imaginary parts together. 


For example : • (4+ 5i) -(-2-3i) = (4-2) + (5 – 3)1і=2+21 
e (26 —4 i) – (9 – 20 i) = (26-9) + (—4+ 20) i=17+ 16i 


Multiplying complex numbers 


We use the same properties of multiplying algebraic expressions and multiplying by 
inspection which we have studied before. 


For example : • 2 i (1 —3 i) 22i-6i? (wherei? 21) =6+21 
3 


1 
*(3-5i)(2 +i )26-7i-5i? (where i? 2-1) 2 10 - 7i 
L-— | 


-10i 
Remember 
e (4-if = 16-8 i +i? (where i? =~ 1) Ба A 
21581 (a+b)? =а2 +2 ab +b? 


* (5-31) 6431) -25-9i^ (where i? =- 1) 


=254+9=34 (a+b) (a- b) =а2 — b? 


The two conjugate numbers 


The two numbers a + b i and a — b i are called conjugate numbers and we notice that the 
complex number and its conjugate differ only in the sign of their imaginary parts » and 
their sum is a real number and their product is a real number. 


For example : 

* The two numbers 3 + 4 i and 3 — 4 i are conjugate numbers » while the two numbers 2 i – 5 
and 2 i + 5 are not conjugate because the imaginary part in each of them has the same sign. 

* The conjugate of the number 4iis—4i * The conjugate of the number 6 is 6 


Remark 


To simplify the fraction whose denominator is a complex number not real » we multiply its 
two terms by the conjugate of denominator. 


: A в = E а 
30 +451 _ 30+451 ix 1-2i 30+105i1+90i~ -60-4105i — 12+211 


For example : —= = =- 


1-21 1-21 "1«2i 1-4i? 5 


Final Revision 
pud The quadratic equation in one variable (Determining the type 
of roots - Finding the solution set) 


| First Ñ Algebraic method 


To determine the type of roots of the quadratic equation and find its solution set in R or in C 
for each of the following equations algebraically : 


*X?-2x-420 "AXE X420 :2«x?z20 
We will follow the following steps : 


| Put the given equation on the form : a X^ +b X+ c€ = 0 | 


Y Y Y 
sxi-2x-4-0 ] [лх?+4х+4=0 | [| лх?+2=0 | 
1 
(Find the discriminant (2-4 ас) | 
Y Y Y 
-. The discriminant -. The discriminant -. The discriminant 
=(-2-4(1) C4) = (4-4 (1) (4) = (07-4 (1) (2) 
=20 =0 ze 
Y 
( Determining the type of roots of the equation | 
Y. 2 Y Y 
2. The two roots are real -. The two roots are real -. The two roots are 
and different because and equal because the complex and non real 
the discriminant is discriminant is zero. because the discriminant 
positive. is negative. 
Y 
( Finding the solution set by factorization or the general formula | 
Y Y 
= xS 2220 ч х?+ах+4=0 т Х?+2=0 
2х1 ý 
Tha ROG nO BIE л (X+2=0 2 Х= +2 +21 
1+5 1-15 5Х=-2 ^. The S.S. inR - 0 
2. The SS. inR- -. The S.S. in R >the S.S. in C 


[51-45] ={-2} = 21,21) 


Е Algebra і 


| Second \ Graphic method 


To determine the type of roots of the quadratic equation and find the solution set for each 
of the following equations graphically : 

°x?_2x-3=0 *9«X?-6x-0 +-Х?+3Х-5=0 

We will follow the following steps : 


( Put the given equation on the form : a X? «b x «c0 | 
{ { ) 


(.x2-2x-3-0 | [ -х?°-вх+ә=о ) [;—-х?+зх-5=0 | 
Y 


Write the quadratic function f which is related by the equation | 

i i 
[-f092x!-2x-3] (.f00-x?-ex«9 ) (:f00--x?«3x-5) 
1 


Draw the curve of the function in a suitable interval from real 
numbers where 3 is in its middle 


{ i 


2 S РЕ cb. Be 
“Qa 2 1 “Фа 2 d 
©. [-2 +4] is a suitable interval. | |. [0 » 6] is a suitable interval. 


| Determining the type of roots of the equation | 


И і 


The two roots аге real and || The two roots аге real and The two roots are 
different because the curve|| equal because the curve complex and non real 
intersects X-axis at two touches X-axis because the curve does 
points. not intersect X-axis. 
| Finding the solution set in IR | 


i 


Y 
(The $.s.inR={-1,53}] [ TheSs.inR={3} ) ( mhess.mm-o | 


Final Revision 


{ 


The sum of the two roots = = The product of the two roots = С. 
a 
For example : 
Equation of second degree | The sum of the two roots The product of the two roots 
2 = I$ 2-25 y 
*2Х°+5Х-4=0 2 2 
Xx 
37 
«3х?-7Х+3=0 E (One of the roots is the multiplicative 
inverse of the other) 
Zero 
65 Х2_7=0 (One of the roots is the additive c 
inverse of the other) E. 


Forming the quadratic equation 
| First \ Forming the quadratic equation whose two roots are known 


We find the sum of the two roots and their product » then the equation will be in the form : 


ж? (the sum of the two roots) X 4 the product of the two roots = 0 


For example : 
If the two roots | then the sum of | the product of the Thus : the required 
are the two roots is two roots is equation is 
035-4 =a -12 x?-x-1220 
х2-18х+1=0 
EL. E 1 ie. 
6X?-13X+6=0 
e2+i,2-i 4 5 x?-4x+5=0 


Algebra і 


| Second \ Forming a quadratic equation from another given quadratic equation 


First method 
This method is used if finding the two roots of the given equation is easy. 
For example : 
If Land M are the two roots of the equation : X?— X— 6 20 where L> M 
» form the quadratic equation whose roots are : L-2 5M? + 1 
o We find the two roots of the given equation L and M : 
vXÜ-x-6-20 л 00-3) (х+2)=0 
AL23,M--2 
e We find the two roots of the required equation D and E : 
eD=L-2=3-2=1 
*Е=М?+1=(—2)9+1=5 
[:] We form the required equation : 


2 X?-6X4+5=0 


Second method 


This method is used if we can find "D + E" › "DE" of the required equation in terms of 


"L+M" »"LM" of the given equation by one of the following identities : 


@ї?+м?=(+м)?-21м Ө L-M?=(L+M}?-4LM 


Qr +M = L+M [L+M}-3LM]| OL’ -M - 1-м) [@.+м)?-1м] 


Ф. L+M о М 12+м2 (L«Mf-21M 
M L LM M L IM | LM 


For example : 
Tf L and M are the two roots of the equation : X? -3 X+1=0 


» form the equation whose roots are : D =E Ве = 


сә: Фуз енд] e | (OLE, Lill deel My OW СА ә) yall 


Final Revision 


Ө We find L+ M > LM from the given equation : 
eL+M=——)=3 
ad 
°LM=7=1 


© We find D +E , DE of the required equation in terms of L and М: 


*D-FEcq ot T ME 
L.M 
рв рх =! 


[:] We use a suitable identity : 


L'«M? (L«MP-21M _ (32-20) _ 
ML ML TED 


eD+E= 7 


o We form the required equation : 
-X?-(D4E) X+DE=0 


ie. X?-7X+1=0 


Third method 


This method is used only if the relation between D and L is the same relation between E and M 
For example : 
If L and M are the two roots of the equation : x?-5X+2=0 
s form the equation whose roots are: D-L-3 EZ M-3 
o We find L or M in terms of D or E from the given relation : 
+ D=L-3 
n L=D+3 
Өө +: Land M are the two roots of the given equation 
-. Land M satisfy the given equation 
20 +3) -5(0+3)+2=0 
202+60+9-50-15+2=0 
202+0-4=0 
© We write the required equation : 
+: D is one of the roots of the required equation 


2. The required equation is : ЖХ?+%—#=0 


Algebra | 


The sign of the function 


The sign of the constant function 


The sign of the constant function f : f (X) = c »c ER" is the same sign of c for all values | 
of XER 


For example : 
* The sign of the function f : f (X) =—7 is negative for all values of X € IR 
* The sign of the function f : f (X) = 2 is positive for all values of X € R 


The sign of the first degree function (linear function) 


To determine the sign of the linear function f : f (X) -b X4 csbz0 


» we put f (X) 20 = bX+c=0 х= 
Then the sign of the function f : 
o e e 
Is the same sign of b at Is opposite to the sign of b at f (X)=0at 
=e mi ase 
си Ке T 


And we illustrate this on the number line as in the figure : 


x |-® = 
ОХ) is opposite to tetuer 


the coefficient of X (v) the coefficient of X 


For example : 
If f: f (X)=-3X+6 Put-3X46-0 n X=2 
The sign of the function f : 
o e e 
Is negative at X » 2 Is positive at X « 2 О) =0аХ=2 


And we illustrate this on the number line as in the figure : 


Final Revision 


The sign of the second degree function (quadratic function) 


then do the following steps : 


To determine the sign of the quadratic function f : f (X) 2a Х2+ЪХ+сза#0 
» ме write the quadratic equation : a X 2 +b X c 20 which is related by the function » 


( We find the discriminant : b? -4 ac »if : 


Y Y Y 
The discriminant The discriminant The discriminant 
is positive =0 is negative 
{ { 


Then › the two roots 
are real and different 


Then ; the two roots 
are real and equal 


Then ; the two roots 
are complex and 


• f has the same sign of 


a for all XE R- [L >M] 


L»M>L<M LL non real. 
{ 1 1 
• f has the opposite of the * f has the same sign of * f has the same sign of 
sign of a for all aforall XE R- (L] a for all values of 
хє ]L:M[ ef (xX)=OatX=L XER 
e f (X) = О for all 
xe {L>M} 


For example : 


I:efifQo-x2-Ax43 


ер: РО) =-х2-2Х-1 
of: fOQ=2X7-3X45 


»then we can determine the sign of each of the previous functions as the following : 


Algebra [- 


We write the quadratic equations which are related by the previous functions and 
complete the steps as follows : 


(| х?-4х+з=0 Х?+2х+1=0 2Х?-3Х+5'=0 
{ 1 
*- The discriminant *- The discriminant 2 The discriminant 
=(-4)?-4x1x3 =(2%-4x1x1=0 =(-3)?-4x2x5 
= 4 (positive) — — 31 (negative) 
Y * Y 
~- The two roots are real and | |... The two roots are real and | | -. The two roots are 
different and they are equal and each of them complex and non real 
3and1 equals — 1 
1 Y y 
© © C) 
r а ттт Ё — сани 
© © © 
* f is negative for all * f is positive for all e f is positive for all 
xe] ;3[ xER-{-1} values of XER 
* f C9 - 0 forall «гоол 
хЄ{1,3} 
* f is positive for all 
| xem-[ 3] 


Remember the solving of the quadratic inequalities in IR 


To find the solution set of the inequality : X?—5 X - 6» 0 inR: 
We write the quadratic We study the sign of We determine the 
function related by the |» @) the quadratic function Ө intervals which satisfy 
inequality. which we wrote. the inequality. 
f:f OO=X?-5X+6 +: The discriminant The solution set of the 
=(-5)2-4х1х6 inequality : 
= 1 (positive) х?-5Х+6>0 
-. The two roots are real isR-[2 3] 
and different ра 
>% (X-2)(X-3)=0 = s 
“X=2 ог Х=3 
© Q 
X |-= = 
deer EET. 
© © 


[37] 


| Second | Final revision on trigonometry 


The directed angle 


Definition of the directed angle 


The directed angle is an ordered pair of two rays called the sides of the angle with 
acommon starting point called the vertex. | 


For example : 
The ordered pair ( ОА, ОВ) represents the directed angle 


2 АОВ whose initial side is ОА and terminal side is OB 
[| Positive and negative measures of a directed angle | 


If the positive measure of the directed angle = Ө 
» then the negative measure of the same directed angle = Ө — 360° 


Initial side А 


For example : 
The negative measure of the directed angle of measure 210° = 210° — 360° = – 150° 


If the negative measure of the directed angle = — Ө 
» then the positive measure of the same directed angle = — Ө + 360° 


For example : 
The positive measure of the directed angle of measure (— 120°) = — 120° + 360° = 240° 


{ The standard position of the directed angle | 


A directed angle is in the standard position if the following two 


conditions are satisfied : 
(1) Its initial side lies on the positive direction of the X-axis. 


(2) Its vertex is the origin point of an orthogonal coordinate plane. 


|| Equivalent angles | 


Several directed angles in the standard position are said to be equivalent when they have one 
common terminal side. 


And we get equivalent angles to the angle whose measure is 0 by adding n 360? to it or 
subtracting n 360? from it where n is an integer. 


Trigonometry і 


Determining the quadrant іп which the terminal side of the directed angle / АОВ whose 
measure is Ө in the standard position lies : 


о Є]0° ›90°[ 2 АОВ lies in the first quadrant. 


We find о the a € Joo* ›180°[ б)» 4 АОВ lies in the second quadrant. 
measure of the 


smallest positive o. € ]180* ,270*[ 2 AOB lies in the third quadrant. 
equivalent angle а 


to the angle Ө » 


then if : o € ]270* , 360°[ OS Z AOB lies in the fourth quadrant. 


o. € (0^ ›90° , 180° Ken 2 АОВ is called a quadrantal angle. 
›270° 360°} D 


{ Radian measure and degree measure of an angle ) 


Length of the arc which the central angle subtends 


* The radian measure of a central angle in a circle = 


Length of the radius of this circle 
rad 
ie. |o =L | and from it|(= 9" r|» m /N 
r 
* The relation between the radian measure and the degree measure : Aaf т\, 
Xo Еа а о pm 180° 
=——|andfromit}|@ =X x = cM 
180 л | mp) [Fe 
Notice that 
Л in radians is equivalent to 180° in degrees. 
The trigonometric functions of an acute angle and their reciprocals 
ө sin Ө = 9PPOste . sagin ве 
hypotenuse opposite y 
ЖК adjacent - bredie hypotenuse = d 
hypotenuse adjacent X 
otan = Opposite EL эй. adjacent -X 
adjacent X opposite y 


Final Revision 


Notice that 


e X€[- 1 »1] and fromitcose E[- 1 » 1] 
ey €[-1 51] and from it sin 0 E[-1 » 1] 


The equivalent angles have the same trigonometric functions. 


The signs of trigonometric functions 


Бараа 
First Jo a + + + 
Second ] zx Pal = + - 
Third |x " эл = - + 
Fourth ] 2л zaf + = = 


Notice that 


The trigonometric functions of the equivalent angles have the same sign. 


The trigonometric functions of some special angles 


The vali f the tri; i 
The measure | The point of the intersection of the irure к= guit 
of 6 terminal side with the unit circle z 
зїп Ө cos 0 їап Ө 
0° ог 360° а,0) 0 1 0 
90° 0,1) 1 0 undefined 
180° (1,0) 0 -1 0 
270° (0,—1) -1 0 undefined 
30° (13,1) 1. 13 di 
272 2 2 {з 
60° i. B B i 3 
(2.22) : l үз 
: (Ж л) ка WE 1 
45 Tz , dz {2 {2 


Trigonometry [ 9 


The relation between the trigonometric functions of two related angles 


To know how to find the relations between the trigonometric functions of two related angles » 
we will follow the following steps : 


For example : 


cos (180° + Ө) 


(180° + 0) lies in the 
third quadrant 


The function of 
cosine in the third 
quadrant is negative 
(ve) 


The function as it is 
because the measure 
of the angle is 

(180° + Ө) 


-. cos (180° + Ө) = — cos Ө 


We determine the quadrant in which the 
given angle lies 


(90° + 0) > (8) > 
(180° — Ө) (90° – Ө) 

E — 
(180° + Ө) > (270° + Ө) » 
(270° – Ө) (360° — 8) 


We put the sign of the given 
trigonometric function according to the 
quadrant which is we determined. 


| 


In the case of angles | |In the case of angles 
of measures Ө + of measures (90° — 8) 
(180° – Ө) > » (90° + Ө) 

(180° + Ө) » » (270° – Ө) or 
(360? — 8) or (- 0)» | |(270° + Ө) 


» the trigonometric 
function is changed 
as the following : 


the trigonometric 

function is written 
as it is and convert 
* sin == cos 


* tan > cot 


the angle of any 
form to Ө 

* csc «> sec 

and convert the 
angle of any form 
100 


For example : 


| 


(90? + Ө) lies in the 
second quadrant 


The function of 
sine in the second 
quadrant is positive 
(+ve) 


The function is 
changed because 


the measure of the 
angle is (90° + Ө) 


-. sin (90° + Ө) = cos Ө 


41 
сз: Фу Vus e [Cobban Ый ane) OW Lol, walsel 


Final Revision 


For example : 
Without using calculator, we can find : 


cos (— 150?) sin 600? + cos E sin 330° — sec (52) tan 900° 
= cos (210°) sin (360° + 240°) + cos 120° sin (360° — 30°) — sec 225° tan (180° + 2 x 360°) 
= cos (180° + 30°) sin (180° + 60°) + cos (180° — 60°) sin (360° – 30°) – sec (180° + 45?) tan 180° 


Y Y Y Y Y Y 
{Third quadrant) (Third quadrant) (Second quadrant) (Fourth quadrant) {Third quadrant} (Quadrantal angle ) 
= (— cos 30°) (- sin 60°) + (— cos 60°) (— sin 30°) — (— sec 45°) x 0 


= „з 04.yet 634 de 
a m L9 a e 


Remark 
If о. and В are the measures of two complementary angles (i.e. Their sum is 90°) 
sthensina=cosB » tana=cotBh › seca -cscp >... 


For example : 
20? and 70? are measures of two complementary angles. 
-. sin 20° = cos 70° » tan 70° = cot 20? >... 


The general solution to solve the equations in the 
form sin о. = cos В or csc o. = sec В or tan с = cot В 


Ө If sin a= cos p 
»then ax В = 90° + 360° n ie. a+B=2+20n where n EZ 
i.e. The measure of angle of sine + the measure of angle of cosine = 90° + 360? n 
Ө If csc a= sec p 
then æ+ В = 90° + 360° n Le. a+B=2+20n where n CZ 
sani > Bent) 
Ө If tan o - coc B 
sthen g 4 В = 90° + 180° n i.e. а+В= 2+7 where n EZ 


‚@#2п+1)®7 > Benz 


and the following example expresses the previous : 


[42] 


e If sin40-cos20 


29€]. Z[ 


Trigonometry | 


л 
*Ifían360-cot20,6€]o. 7 [ 


7 40+20=7+2лп »nEZ 


| -304+20= 


Zinn neZ 


a О Сы 


| 


^28 27m 


9a 
“@=74+0n 
eAtn=0 
+ 9a Be 45° 
790=2 45 
eAtn=1 
nosan 
(refused) 


(refused) 


Ө = 15° , 45° ог 75° | 


Ө=18° ог 54° 


КЕШЕЩЙ Howto find the measure of an angle (6) given 
the value of one of its trigonometric ratios (a) 


Examples 
Steps 


sing--l 


1 


{2 


cos 6 = 


tan@=-3 


We determine the 
quadrant in which Ө 
lies according to the 
sign of a 


The sine function is 

negative. 

-. Ө lies in the third 
or the fourth 
quadrant. 


The cosine function 

is positive. 

~. Ө lies in the first 
or the fourth 
quadrant. 


The tangent function is 

negative. 

~. lies in the second 
or the fourth 
quadrant 


We find the measure 
of the acute angle o 
whose trigonometric 


"TEEHER 


л &= 60° 


function = | a | 
[:] We put the angle @ |“ Ө lies іп the third | +~ Ө lies in the first `7 8 lies in the second 
in the quadrant that qu quadrant. аш. 
= ~ 0= 180° +a 2 0=0=45° 20 = 180° о 

ме determined at the 180° + 30° PO lesan the founth = 180° — 60° 
first step by using = 210° quadrant = 120° 
one of the relations : | or lies in the fourth |. 9 4609 o or 6 lies in the fourth 
180° 0 > quadrant. = 360° — 45° quadrant 
180° 2.9 = 360° – а 2315 29 = 360° - а 

+a = = 360° — 60° 
ог 360° – a = 330° = 300° 
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How to find all the trigonometric functions of an angle 
given the value of one of its trigonometric functions 


We can find the values of the trigonometric functions of an angle directly if we draw the angle 
in its standard position and we draw the right-angled triangle that represents it by using the 
value of the given trigonometric function concerning the signs according to the quadrant in 


which the angle lies as follows : 


In the 1“ quadrant | In the oni quadrant | In the 3 quadrant | In the 4^ quadrant 


For example : 


А -8 cos ot = 23 where tan В = > where 
sin Ө = —7- where Los i М Bisth 12 » 
a is the smallest positive is the greatest positive 
270° « 0 « 360° ро cie р 
angle. angle » 0? < B < 360° 
77 270? < Ө < 360° 17 cos Œ is negative - tan B is positive 
2. Ө lies in the fourth -. O lies in the second or the | ~. D lies in the first or the 
quadrant. third quadrant third quadrant 
»'- Qis the smallest » 7 В is the greatest positive 
positive angle. angle. 
~. & lies in the second ~. В lies in the third quadrant 
quadrant. 
15 
Ө Dj 
zl 
cos Ө = 17 
{ап Ө = = de 


The properties of the sine function and the cosine function 


Properties of the sine function f : f (Ө) = sin Ө 


о The domain of the sine function is ]— » oof 
ө * The maximum value of the function is 1 and it happens when 0 = a *2n7n€Z 


* The minimum value of the function is — 1 and it happens when 0 = ЕЕ 207 ,n€Z 


[5] The range of the function = [-1:1] 
o The function is periodic and its period is 2 7t (360°) 


Properties of the cosine function f : f (Ө) = cos Ө 
X 


o The domain of the cosine function is ]- ee › [ 
(2) * The maximum value of the function is 1 and it happens when 0=+2n 7 »n EZ 
* The minimum value of the function is — 1 and it happens when Ө 270x270 n»n EZ 
©те range of the function = [- 1 » 1] 
o The function is periodic and its period is 2 Jt (360°) 


Remark 
Each of the two functions f : f (0) = a sin b 0 >» f : f (8) = а cos b Ө is periodic » its period is; 
A and its range is [- a » a] where a is positive. 


For example : f : f (Ө) = 5 sin Ө its period is 2 Л and its range is [- 5 » 5] 
e f : f (8) =3 cos 7 Ө its period is 27 and its range is [- 3 ,3] 


Third Final revision on geometry 


The similarity of polygons 


Two polygons M, and M, (having the same number of sides) are said to be similar if the 
following two conditions satisfied together : 


o Their corresponding 


ie.m(Z A) 2 m(Z X) 
angles are congruent. 


əm (4 B)=m (Z Y) 
»m(Z C)2m(Z 7) 
:m(ZD)zm(ZL) 


@ The lengths of their ie. = = -CD.DA. 
corresponding sides are ZL LX 
proportional. 


In this case » we say that : 


* The polygon ABCD ~ the polygon XYZL > 

that means the polygon ABCD is similar to the polygon XYZL 
*Kis the scale factor of similarity of the polygon ABCD to the polygon XYZL 
. E is the scale factor of similarity of the polygon XYZL to the polygon ABCD 


Remarks - 


* On writing the similar polygons » write them according to the order of their corresponding 
vertices. 


* If each one of two polygons is similar to a third polygon » then the two polygons are similar. 
* All regular polygons which have the same number of sides are similar 

(АП equilateral triangles are similar » all squares are similar » all regular pentagons are similar > ...) 
* If K is the similarity ratio of polygon M, to polygon M, » and : 


If K > 1 , then polygon M, is an enlargement of polygon M, » where K is called the 
enlargement ratio. 


If0 « K « 1 » then polygon M, is a shrinking to polygon M, » where K is called the 
shrinking ratio. 


ЕК = 1 , then polygon M, is congruent to polygon M, 


* The ratio between the perimeters of two similar polygons - the ratio between the lengths 
of two corresponding sides of them. 


The similarity of triangles 


Geometry S 


{ 


і 


3 


Tice 
If two angles of one If the side lengths of two If an angle of one triangle 
triangle are congruent to triangles are in proportion. | | is congruent to an angle 
their corresponding angles of the other triangle and 
of the other triangle. the lengths of the sides 
including those angles are 
in proportion. 
B А B A B A 
Paw Fan | 
Y E: Y x ¥ х 
IfLA=ZX gp = = IFLC=LZZ 
CA. СВ 
»LB=LY > then A ABC ~ A XYZ "ZX ZY 
» then A ABC ~ A XYZ s then A ABC ~ A XYZ 


Remarks 


* Two isosceles triangles are similar if the measure of an angle in one of them is equal to the 
measure of the corresponding angle in the other triangle. 


* Two right-angled triangles are similar if the measure of an acute angle in one of them is 
equal to the measure of an acute angle in the other triangle. 


Final Revision 


Tn any right-angled triangle ; the altitude to the hypotenuse separates the triangle into 
two triangles which are similar to each other and to the original triangle. 


In the opposite figure : А 

If A ABC is a right-angled triangle at A and AD L BC 

» then A DBA ~ A DAC ~ A ABC and from this we can deduce that : 5 

• (AB)? = BD x BC e (AC)? = CD x CB 

* (AD)? = BD x DC * AD x BC- AB x AC 

The relation between the areas of two similar polygons 
The ratio between the areas of the The ratio between the areas of the 
surfaces of two similar triangles surfaces of two similar polygons equals 
equals the square of the ratio between the square of the ratio between the 
the lengths of any two corresponding lengths of any two corresponding sides 
sides of the two triangles. of the two polygons. 


The ratio of the areas of two triangles having a common base equals the ratio of the two 


heights of the two triangles. 


In the opposite figure : 
BC is a common base of AA ABC , DBC 


1 
. a(AABO 2 ВСХАХ дух 
а(АРВС) І рсхрү DY 


Notice that : It is not necessary that the two triangles are similar. 


van 


The ratio of the areas of two triangles having a common height equals the ratio of the 


lengths of two bases of the two triangles. 
In the opposite figure : 
AX is a common height for AA ABC » ADE 


1 
„ a(AABC) 2 ВСХАХ вс 
` a (A ADE) 1 pExAX DE 


Notice that : It is not necessary that the two triangles are similar. 


AN. 


Geometry | Е 


If a line is drawn parallel to one side of a triangle and intersects 
the other two sides or the lines containing them , then : 


Y 
The resulting triangle is similar It divides them into segments 
to the original triangle whose lengths are proportional 


In each of the following figures : 


e > 


€ B 
If DE // BC and intersects AB and AC at D and E respectively » then : 
*AADE ~ A ABC 


.AD_AE and from the properties of the proportion » we get : 


DB EC 
AD AE AB. AC 


AB AC DB CE 


If a straight line intersects two sides of a triangle and divides them into segments whose 
lengths are proportional ; then it is parallel to the third side of the triangle. 


Tn each of the following figures : 
A 


E, D A 


E ы 


TAD -AE , then DE // BC 
DB EC 


49 
(V: Фу V tod È | (my ЫЫ ael) old СА >, ука] 


Final Revision 


Talis' theorem 


Given several coplanar parallel lines and two transversals » then the lengths of the 
corresponding segments on the transversals are proportional. 


In the previous figures : 


If L, // L, // L4 // Lj and M » M are two transversals 


Talis' special theorem 


If the lengths of the segments on the transversal are equal › then the lengths of the 
segments on any other transversal will be also equal. 


In the opposite figure : 
TfL, Ly I L I L4 » 


M » M аге two transversals to them 


and if AB = BC = CD 
> then AB = BC = CD 


If the two lines M and M intersect at 


the point A and BB // СС 
этеп АВ = AB 
AC AC AB — € 
and conversely if AB „АВ , then BB// CC 
AC AC 


Geometry | 


The bisector of the interior or exterior angle of a triangle at any vertex divides the 
opposite base of the triangle internally or externally into two parts » the ratio of their 
lengths is equal to the ratio of the lengths of the other two sides of the triangle. 


“7 AD bisects Z BAC internally. 


, AD -'|ABx AC- BD x DC 


The interior and exterior bisectors 
of the same angle of the triangle are 
perpendicular. 


É GOD TB 
Le. If AD and AE are the bisectors of 
the angle A and the exterior angle of 
A ABC at A » then 


7 AD bisects Z BAC externally. 


, AD ={BD x DC-ABx AC 


The exterior bisector of the vertex angle 
of an isosceles triangle is parallel to the 
base. 


ie. If AB = AC , AE bisects the 
exterior angle at A » then 


The bisectors of angles of a triangle are concurrent. 


Final Revision 


e theorem 


^ E 
ASS К 
с р B D С B 


IfD€ BC If DEBC .DÉ BC 
BD. ВА .BD. BA 
DI ET hthat: = =—— 
such that БО AG such that DG AG 


» then AD bisects / BAC 


» then AD bisects the exterior angle of A ABC at A 


y on it 


Well known problem 


If AB 5 CD are two chords 
in a circle 


» AB! CD = {Е} 


A 


©, 
iz) 


then 
EA x EB - EC x ED 


If AB and CD are two 
chords in a circle 


> AB CD - [E] 


E 


Corollary 


If M is a point outside the 
circle » MC touches the 
circle at C » MB intersects 
itat A and B 


then 
EA x EB = EC x ED 


M A B 
then 


(MC) = MA x MB 


- Geometry і 


blem and the corollary 


{Converse of the well known problem | 


Converse of the corollary 


If AB(1 CD - {8}, 
A »B C D and E are 
distinct points and 

EA x EB = EC x ED 


IFECCB EG BC; 
and (EA)? = EB x EC 


If AB) CD - (E) 
A>B>C>DandE are 
distinct points and 

EA x EB = EC x ED 


» then the points A »B > 
Cand D lie on the same 


circle. circle. 


ures of angles 


The measure of an angle formed by 
Ө two chords that intersect inside 

a circle is equal to half the sum of the 

measures of the intercepted arcs. 


B 


m (Z AEC) = 4 [m (AC) m (8D)] 


> then the points A 5 B » 
C and D lie on the same 


»then EA isa tangent 
segment to the circle 
which passes through the 
points A » B and C 


The measure of an angle formed 

by two secants drawn from a point 
outside a circle is equal to half the 
positive difference of the measures of 
the intercepted arcs. 


c 


A B B 


m(ZE)= i [n (AC) - m (80)] 
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The measure of an angle formed by The measure of an angle formed by 
e a secant and a tangent drawn from o two tangents drawn from a point 
a point outside a circle is equal to outside a circle is equal to half the 
half the positive difference of the positive difference of the measures of 
measures of the intercepted arcs. the intercepted arcs. 
c x 
e 
A B 
Ext xem р: — 
m (/ A) - [т 8D) - m (ВС)] m ( A) = 1 [m (BXC) т (ВС)] 


| Power of a point with respect to a 


Power of the point A with respect to the circle M in which » the length of its radius r is 
the real number Ру (A) where Py, (А) = (AM) - ? 


For example : In the opposite figure : 

Tf A is a point outside the circle M 

whose radius length equals 5 cm. » 

where MA = 7 cm. » then Py (A) = 77 5° = 24 


Py (A) > 0 » then A lies outside the circle M 
If con (A) =0 » then A lies on the circle M 
Py (A) «0 » then A lies inside the circle M 
If A lies outside the circle M ; then : If A lies inside the circle M › then : 


ру (A) = AB x AC =AB x AC = (AD Py, (A) = АВ x AC =- AB x AC 


School book examinations in algebra trigonometry. 


School book examinations in geometry. 


EN — School book examinations in algebra and trigonometry 


E Choose the correct answer from the given ones : 


( 1)1f Land M are the two roots of the equation : X? —7 X 43-0 


s then L? + M2 = -e 

(a)7 (b)3 (c) 43 (d) 79 
( 2) If Ө 2— 1 and cos Ө = zero » then Ө = --------------- 

(a) л ()33 (d)2 t 
(3 ) The quadratic equation whose roots are 2 — 3 i s2 +3 iis -+++ 

(a)X?+4X+13=0 (b) х2-4х+13=0 

(с) х2+4Х-13=0 (d) x?-4x-13=0 


( 4 ) If one of the two roots of the equation : X? — (m +2) X +3 = 0 is the additive inverse 
of the other root » then m = 
(а) 3 (6) 2 (с) –2 (9) 3 


[2 | Complete the following : 
(1) The function f where f (X) =- (X — 1) (X + 2) is positive in the interval з 


( 2) The angle whose measure is 930° is located at the --------------- quadrant. 


, 3 
(3) ite0s0= 4 and sin =— 12. „а= te 


( 4 ) The quadratic equation whose two roots are twice the two roots of the equation : 
2X?-8X+5=0is- 


2-3i 
342i 
[b] If 4 sin A -3 =0 » find : A » where A € ]o R[ 


a [a] Put the number in the form of a complex number where i? = — 1 


O [al 1f £g —~R where f 09 2- X? 8 x- 15 
( 1) Graph the function in the interval [1 57] 
( 2) Determine the sign of the function. 
[bIIt x 23«2iandy =*= 


a [а] Find in R the solution set of the inequality : X?43x-4x0 


» then find : X + y in the form of a complex number. 


[b] If tan B= i » where 180° < В < 270° , then find the value of : 


cos (360° — B) - cos (90° — B) 


ЕЗ 


c—— Algebra & trigonometry | 


| Model ]2) 


a Complete the following : 
( 1) The simplest form of the imaginary number i? is --------------- 
( 2) If the two roots of the equation : X?—6 X+L=Oare real and equal » then L= +--+ 
(3) If 0° < 0 < 90° and sin 2 Ө = cos 3 @ , then Ө = 
(4) The range of the function f where f (Ө) = 3 sin Ө is v 


[2 | Choose the correct answer : 


(1) The equation : X? (X= 1) (X + 1) =O is a eee degree equation. 
(a) first (b) second (c) third (d) fourth 

(2) If the two roots of the equation : X? + 3 X — m = 0 are real different 
»thenm- 


(a)-2 (b) -3 (c)-4 (d)-5 
( 3) If the sum of measures of the angles of a regular polygon equals 180° (n – 2) where n is 
the number of sides › then the measure of the angle of a regular octagon by the radian 


measure equals -- 


T л зл 2л 
p b) © 37 2л 
(а) 3 ( E (c) i (d) 3 
(4) If2 cos 02 (3 and t «0 « Uu s then Q= сс 
л 6л ал 7л 
(a) 2 (ORE (947 @e 


EJ [a] Find the value of k which makes one root of the two roots of the equation : 
Ak X247 X4 К - 4-0 be the multiplicative inverse of the other root. 


[b] If sin Ө = sin 750° cos 300° + sin (— 60°) cot 120? where 0° < Ө < 360? ; find : Ө 


© [21 1) Find the two values of a › b which satisfy the equation : 12+3ai=4b—27i 
( 2) Find the solution set of the inequality : X (X + 1) -2 «0 in R 


[b] A central angle of measure Ө is inscribed in a circle of radius length 18 cm. and 
subtends an arc of length 26 cm. Find 0 in degree measure. 


a [a] If the sum of the consecutive integers (1 +2 +3 + --- + п) » where n is the number 
of integers is given by the relation S = т (1 +n) » how many consecutive integers 


starting from number 1 to be summed 210 are there ? 


[b] If sin X= 4 where 90° « X « 180° 


» find : sin (180° — X) + tan (360? — X) + 2 sin (270° – X) 


(А: Voi [en | Coll, Lila aae) Old cost; yaks 


| Second | School book examinations in geometry 


a Complete the following : 


( 1) The two polygons that are similar to a third are з A 


(2 ) In the opposite figure : 
First : (АВ)? = AD x - 
Second : DA x DC = 
Third : AB x BC = х 


a Choose the correct answer from the given ones : 


(1) Two similar rectangles » the length of the first is 5 cm. and the length of the second is 
10 cm.» then the ratio between the perimeter of the first to the perimeter of the second 


(а)1:5 (b) 1:3 (1:2 (d)2:1 


(1) Q) (3) (4) 
(a) (3) » (4) (5 00») (с) (2) » (4) (d) (1) » (4) 
(3 ) If the ratio between the perimeters of two similar triangles is 1 : 4 » then the ratio 
between their two surface areas equals --------------- 


(a)1:2 (b) 1:4 (c) 1:8 (9) 1:16 
(4) In the opposite figure : B 
All the following mathematical expressions i 
are correct except the expression .----------.--- УЗ 
(а) (АВ)? = AC x AD (b) (AB)? = AE x AF У Р 
(c) АС х АР = AEx AF (d) AC x CD = AE x EF 


EJ [a] In the opposite figure : TORTAS 
A ADE ~ A ABC Prove that : DE // BC 
If AD = 4 cm. ¿DB = 2 cm. » EC = 1.5 ст. 
„ВС =5 cm. » find the lengths of : AE and DE 


= - Geometry | 


[b] ABC is a triangle » D ЄВС where BD = 5 cm. 
; DC 23 cm. and E C AC where AE = 2 cm. ; CE- 4 cm. 
Prove that : А DEC ~ A ABC ; then find the ratio between their two surface areas. 


a [a]In the opposite figure : 
m (Z АРЕ) = m (Z C) 
»AD=4cm. ; АЕ = 5 cm. › DE = бст. and EC =3 ст. 
Find the lengths of : DB and BC 
[b] In the opposite figure : 
СВПРЕ={А} ,АВ 23cm. BC 22cm. AF 2 75cm. 
Find the length of : EF 


a [a] AD is a median in the triangle ABC » 4 ADB is bisected by a bisector to cut АВаіЕ, | 
Z ADC is bisected by a bisector to cut AC at F and EF is drawn. 


Prove that : EF // BC | 
[b] In the opposite figure : 

AB// EF , AE =8 cm. 

»CE= 12 cm. »CF=9cm. 

BM = 4 cm. and DM = 6 cm. 

(1 ) Find the length of : BF 

(2) Prove that : FM // CD 


a Complete the following : 
( 1) Any two regular polygons that have the same number of sides are --------------- 


( 2)In the opposite figure : 
If A ADE ~ A ACB 
s then m (4 ADE) 2 m(Z --------------- ) 
(3) If the two straight lines including 
the two chords DE 
» XY intersect at the point N » then 
(4) In the opposite figure : 
If AC = З cm. and CE = 9 ст. » then AB = -.-..-...-..... 


School book examinations 


Choose the correct answer from the given ones : 


(1) Which two polygons of the following are similar ? 


4cm. Sem. 

[ILI i 
li O А 

[69] (2) 


(3) (4) 
(a) Polygons (1) » (2) (b) Polygons (1) » (3) 
(c) Polygons (3) » (4) (d) Polygons (2) > (4) 


( 2) If the ratio between the surface areas of two similar polygons is 16 : 25 » then 
the ratio between the lengths of two corresponding sides in the two polygons 


equals --- 
(a) 2:5 (b) 4:5 (c) 16 : 25 (d) 16:41 
(3) In the opposite figure : 
All the following mathematical expressions are correct A 
except --- B D 
(AR = 28 (40 = DE é 
(4) In the opposite figure : 
The length of MZ equals эз 
(a) 3.6 cm. (b) 4 cm. 
(c) 42 cm. (d) 4.8 cm. 
В [a] In the opposite figure : 
A ABC ~ А АЕР 
Prove that : 


BCED is a cyclic quadrilateral. If AD = 3 cm. ; BD = 2 cm. 
and AE = 2.5 cm. » find the length of : EC 


c 


[b] ABCD is a cyclic quadrilateral whose two diagonals intersected at Е » EF is drawn 
parallel to CB to intersect AB at F » EM is drawn parallel to CD to intersect AD at M 


Prove that : FM // BD 


(60) 


Geometry ік. 


a [а] In the opposite figure : 
m (Z ВАС) 2 90* , AD L BC 
»AB = 4.5 cm. and AC = бст. 
Find the length of each of : BD » DC and AD 


[b] ABCD is a cyclic quadrilateral in which : BC = 27 cm. › АВ = 12 ст. » AD =8 cm. 
» DC = 12 cm. and AC = 18 cm. Prove that : A BAC ~ A ADC and find the ratio 
between their two surface areas. 


a [a] In the opposite figure : 
ABisa tangent to a circle » C is the 
midpoint of AD and AB = зү cm. 
Find the length of : AC 


[b] ABC is a triangle in which : AB = 8 cm. : AC = 12 cm. 
» BC = 15 em. › AD bisects / A and intersects BC at D » DE // BA is drawn to 
intersect AC at E 
Find the length of each of : BD and CE 


TUE 


f 1 E m 


t : Final models. Scan the 
to solve 
d : Multiple choice examinations. interactive 


tests 


| Model | a 


Answer the following questions : 


a If tan (180? + Ө) = 1 where Ө is the smallest positive angle » then Ө = -------------.- 
(a) 60* (b) 30° (c) 45? (d) 135° 


[2 | In the opposite figure : 


= E a 6 
If B is the midpoint of CE с< zB pce 
» then DE = .............. cm. Sem, 5 
(а)4 (b) 5 
(c) 6 (d) 7 
a In the opposite figure : ps 
M is the centre of semi-circle IA 
sben Xs «cete cm. M 
(a) 5 (b) 7 (c) 8 (b) 12 
a The solution set of the inequality (X 3) (X — 7) <0 in R is --------------- 
(а) {3,7} (5 ]3,7[ (с) [3 » 7] (à)«R- [2 55] 
Ө The exterior bisector at the vertex of an isosceles triangle ------------- to the base. 
(a) parallel (b) perpendicular (c) bisects (d) equal 
a Tn the opposite figure : Я 
AB > AC are two tangents to the circle 
рац А 
m (BC) = 140° » then m (Z А) = s+ 
(а) 30° (b) 40° 
C 
(c) 60° (d) 80° 


E The roots of the equation ik X2- 12 X4 9 20 are equal if --.- 
(а) k»4 (b)k<4 (c)kz4 (d)k=9 


[63] 


Final examinations 


a If the terminal side of a positive angle 0 in standard position intersects the unit circle at the 
point (— X » X) where X > 0 find the value of X » then find : 


2 sin (270° — Ө) — csc Ө 


E In the opposite figure : 
If x?-y?-16 
s then y Z = eee cm? 
(а) 4 ws 
(c) 12 ié 


(D The simplest form of the imaginary number if? is ----------- 
(а) 1 (b) -1 (c) i (d) -i 


E In AABC 5D GAB where AD = 5 cm. » DB =3 cm. 
E EAC where AE = 4 cm. ; EC = 6 cm. 


Prove that : 
[1] A ADE ~ A ACB [2] DBCE is a cyclic quadrilateral. 
{Й їп the opposite figure : 
The diameter of circle M is 12 cm. 
» MC = СВ and AC = (BC + 1) cm. A 
s then AB = ------------ cm. У 
(а) 4 (b) 6 
(c) 8 (d) 9 
8 The degree measure of the angle whose measure 1л equals --------------. 
(а) 105° (b) 210° (с) 420° (а) 840° 


a Investigate the sign of the function f : f (X) = X? 3 X — 10 and illustrate it on 
а number line » then determine the solution set of the inequality : x?4+3x<10 


ABC is a right-angled triangle at A » ‘AD 1 BC where D € BC , then (АВ)? mosse 
(a) BD x BC (b) BD x DC (c) CDx CB (d) AB x AC 


Final Models kā 


[16] If the two points (X 1 ? 05 X) » (X, > cos X,) lie on the curve of the function 
f (X) = cos X where X in radian » then the greatest value of the expression 
(cos X, — cos Xj) = е 


(а) 1 (b)2 (c) zero (d) 180° 
In the opposite figure : ^ 
[1] Prove that : DY bisects / ADC 
[2] Find : m (Z XDY) Y x 
c D B 


[18] In the opposite figure : 


АС touches the circle M at C 

»MC 26cm. »P,, (A) 264 A 

s then AB = cm. AC] 
(a) 3 (b) 4 Е Ü 
did @6 


X 
(а)а>0,с>0 


(b)a>05c<0 x x 
(c)ja«05c»0 


(d)a«05c«0 y 


соз Х= 2 , 270° < « 360" 


Find the value of : sin (180? — X) + tan (90? — X) + tan (270? — X) 


E In the opposite figure : A 
If M is the point of concurrence of medians 


of A ABC » and DM // BC » then DM = € 
Es 3 
@ 4 o4 


DE «) 1 € B 


са: Фу Voi] e [Coll tl ane OW cts, wall 


Final examinations 


e If A and B are the measures of two equivalent angles which of the following represents 
two equivalent angles also where C EZ 


(а) (A C) (B +C) (b) (A-C) , (ВС) 
(c) (CA) » (CB) (d) АП the previous. 


a If the curve y = X (a— X) » which of the following statements is true ? 


[1] The curve intersects X-axis at (0 » 0) » (а »0) 
x a.a 
[2] The vertex of the curve is G ' 4) 


[3] The axis of symmetry of the curve is X =a 


(а) [1] » [2] only (b) [1] » [3] only 
(с) [2] » [3] only (d) [1] » [2] and [3] 
E) In the opposite figure : 
If area of A ABC = 72 cm? 
› then area of A ADB = «+++ cm? 
(a) 24 (b) 28 
(c) 32 (d) 40 
E If cos 0» 0 » зіп Ө <0 » then Ө lies in the -+--+ quadrant. 
(a) first (b) second (c) third (d) fourth 


Ві. › M аге the two roots of the equation X 2.5X4620 , then the quadratic equation 
whose roots are L + 1 3 M + 1 із 


(a) х2-7х+8=0 (b) (x+1)?-5(X+1)+6=0 
(c) x?-7 x «1220 (9 x?«7 x- 1020 

Ei) In the opposite figure : x 
DE // BC ; DC // BF 
»then AE x AF = · р 
(а) (АС)? (b ADxAB £ 2 
(c) AEx AC (d) AC x AB 
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a ABC is right-angled triangle at B , draw AD to bisect Z A and intersects BC at D » if the 
length of BD = 24 cm. »BA: AC 23:5 » then the perimeter of A ABC = cm. 


(a) 177 (b) 192 (c) 213 (d) 184 


129] If the ratio between the perimeters of two similar polygons is 4 : 9 ; then the ratio between 
their areas .--.--:-------- 


(а) 2:3 (b) 4:13 (c) 16:81 (d) 4:9 


[30] In the opposite figure : 
XKIYBIZCIILD 


> XL , АР are two transversals » if XZ =7 cm. 


s then XL = +... cm. 
d (b) 10 
(c) 3.5 (d) 105 


& The solution set of the inequality X (X — 1) > 0 in R is --------------- 
(а) {0,1} (b) Jo 5 1[ (c) [0,1] (d) R- [0,1] 


EÐ The minimum value of the function f : f (8) = 5 cos 7 Ө -+++ 
(а) 5 (b) zero (с)-5 (d) -7 


EÐ If sing - -L , tan @>0 , then8 = -+ 
(a) 30° (b) 150° (c) 210° (d) 330° 


Model 2 Interactive test > 


Answer the following questions : 


a The triangle in which the measure of two angles is 50? ; 60° is similar to the triangle in 
which the measure of two angles is 60° 5 --------------. 


(a) 70° (b) 110* (c) 80° (d) 30* 
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Ягі. »2.— L are the roots of the equation : Х2+КХ+6=0 s then k = -+ 


(a)1 (b)-2 (c)3 (d) 5 


EJ In the opposite figure : 
E EAC , D EAB where AD =3 cm. 
» DB =9 cm. » BC =6 cm. EC =5 cm. , ЕА = 4 cm. 


Prove that : A ADE ~ A ACB > then find the length of ED А 3%- D Sem. 


©) The function f : f (X) = (X — 1) (X+ 3) is positive in the interval з 


(a) [-3 » 1] (5) +3 » 1[ 
(c) R- [-3 » 1] (à)R-]-3 »1[ 
E їп the opposite figure : 
If AB is a common tangent to F 
two circles touching externally at B 
A B 
(3:4 
(d) AE: AF 
a Find the general solution of the equation : tan (Ө + 20?) = cot (3 0 + 30°) 
» then find the values of 0 € ]0° , 90°[ 
@ in the opposite figure : A 
=н cm. 
(а)4 (6) 5 
(c)6 (d)7 
C Sm D Зап. B 
Ora » b are two rational numbers » then the two roots of 
the equation : a X? + b X + b — a = 0 are PENN 
(a) complex and non-real. (b) complex conjugate. 


(c) rationals. (d) equal. 
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Om the opposite figure : 
CEBD »m(ZD)=m(z ВАС) 
»AB=6cm. › СЮ = 5 ст. 
УВС cm. 
(a) 3 (b)4 «5 ubi 


gi. > M are the two roots of the equation : X? 2 X—5 20 


Form the equation whose roots are L? + 1 , M? + 1 


a In the opposite figure : 2 T 
ABCD is a parallelogram › its area = 40 cm? 25 / 
s then m (Z А) e eee n 
(a) 37° (b) 56° С Sem. B 
©зз (d) 34° 


If Py, (A) = Py, (A) where M , № are two circles ---------- 
(a) AM = АМ 
(b) The radius length of M - the radius length of N 
(c) A lies on the line of intersection of the two circles. 


(d) A lies on the principle axis of the two circle M »N 


® In the opposite figure : А 
ВС=5 cm. ,AB- 4cm. › AB.L AC > then BP = tem P 
4 3 d 
(a) T (b) = 
2 4 С D B 
(с) 7 (d) з Sem. — 
a The arc length in a circle of raduis 6 cm. opposite to central angle of measure za 
is + 
(8) 3E cm. (b) 27cm. (c) SZ em. (d) 3 Tt cm. 
{0 In the opposite figure : 
If CX bisects Z ACB » XD // BC »then XD = 
(а) 3 


(c) 5 
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[16] In the opposite figure : A 
If DF // BE sto prove that DE // BC it is sufficient to have сз Е, 
(a) AD. = 3 only. (b) AF x AC = (АЕ)? only. E D 
(c) (a) » (b) together. (d) nothing of the previous. é ` 


@ if Asc is right-angled triangle at B » sin A+ cos = 1 » then tan C =: 
(a)1 (b)-1 OF (йүз 

(m A ABC , AD bisects the interior angle and intersects BCatD ; if AC = 15cm. 
АВ = 27 cm. ; BD = 18 cm. » calculate the length of CD and AD 


KD In the opposite figure : 
If AB is a diameter in circle M 
‚СХ » YD are two tangent segments 
to the circle M » AB = 30 cm. » CX = 8 cm. 
» DY 220 cm. » then DC =. cm. 
(a)2 (b) 6 (c)8 (d) 10 


[20] If the terminal side of an angle 60° in standard position rotates two and quarter revolutions 
anticlockwise » then the terminal side represents the angle --------------- 


(a) 60° (b) 120° (c) 150? (d) 240* 


[21] The solution set of the equation : X? 49-0 in the set of complex numbers is += 


(a) {3 ,-3] (b) {-3 i} (с) {31 »-3 i} (4) 9 
[22] In the opposite figure : " 
The area of A ABD = 0e cm? Ax 
ee 
(а) 36 (b) 48 v di 
с В b 
(c) 54 (d) 72 
Æ) Find the values of X » y that satisfies ће equation : Beers) =Х+уї 


ae If the solution set of the inequality : X?-4sX-kis[-2 53] »then k 
(a)-6 (b) 1 (c)2 (d) 10 
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125 The range of the function f (Ө) = 3 sin 2 0 is 


(а) [-2 2] (51-2 »2[ (о [-3 »3] (à)]-3 ›3[ 
Ё In the opposite figure : 

AB 27 cm. BC = 5cm.  AE- 6 cm. 

s DE = X cm. » then the value of X = cm. 

(а) 5 (b) 14 

(с) 12 (d) 8 


[27] A is a point outside the circle М › ABisa tangent to the circle at B » draw АР to intersect 
the circle at C and D » if m (DB) = 150° » m (BC) = 80° 
s then m (Z A) = eee e 
(a) 115 (b) 35 (c) 70 (d) 60 


a The terminal side of angle Ө in standard position intersects the unit circle at point B (x > 3) 
where X < 0 » then sin (90° + 0) = --------------- 


(a) -0.8 (b) - 0.6 (c) 0.8 (d) 0.6 
a Tn the opposite figure : 
Башан О, 
(а) 3.6 (b)4 
(с) 4.2 (d) 4.8 
[30] In the opposite figure : 
АВ: 
(а) 32 (b) 45 Aa 
(c) 48 (4) 2443 св Dem. Е 


E If sin X = cos y » then sin (X + y) = ++ 
(a) 1 (b) zero (с)-1 (d) otherwise. 


[71] 
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EP If one of the roots of the equation X? — (m + 3) X + 3 = 0 is additive inverse of the other 
s then m = --------------- 


(а) 3 (b) -3 (c) zero (d) otherwise. 


ть two roots of ће equation : aX? b X4 c =0 are real equal if bo es 
(а)2ас (b)ac (c) 4ac (d)-4ac 


| „Modei (З -—— 


Answer the following questions : 


[1] In the opposite figure : 


mese cm. 


Я The simplest form of the imaginary number i? = ............. 
(а) -1 (b1 (c)i (9) -i 


a The ratio between the length of two corresponding sides of two similar polygons is 5 : 3 
If the difference between their areas is 32 cm? 


Find the area of each polygon. 


In the opposite figure : 
D Sem. A 
AE. і 
" аша 
3 4 
(a) = (b) & 
1 f c 14cm. B 
(c) 7 (d) 3 


a If one of the two roots of the equation : x? — (m 42) X +3 = 0 is additive inverse of 
the other »then m = ·-------------- 


(39-3 (b -2 (с)2 (4)3 
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[3 Solve the following inequality in R : (X + 3? < 10-3 (x +3) 


If polygon M, is magnification of polygon M, and k is the ratio of magnification 


(a)k>1 (b)k<1 (c)k=0 (d)O0<k<1 


[Г] The solution set of the equation X? = X in R is -+-+ 


(a) {0} (b) {1} (9 {-1>1} (b {0,1} 
[9] In the opposite figure : 

NB eset cm 

(а)4 (b)5 

(c) 6 (d) 8 


[10] In the opposite figure : 


B 
AB > AC are two tangent segments to the circle M at B and C 
DA 
əm (4 A) = 60° ,MB = 5 ст. 
Find the length of the minor arc ВС с 
[11] If AB isa tangent to circle M at point B and P,, (A) = 25 cm? » then AB = ст. 
(а) 5 (b) 10 (c) 15 (d) 25 
a If L » M are the two roots of the quadratic equation (X — a) (X — b) =k 
» then the quadratic equation whose roots a » b is --------------- 
(a) (X-L) (X- M) 20 (b) (X-L) (X- M) *kz0 
(c) (X-L) (X- M) =k (d) X3 -(L+M)X+k=0 


® The radian measure of central angle opposite to an arc of length 3 cm. in a circle its 


diameter length 4 cm. is --------------- 
2 үзі 3 угай d e 
@ (4) œ (2) (©) 5 (à) 6 


(VP) уу СЕЛА aal dae ly cad cot; wall 
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a In the opposite figure : 
AD › AB are two tangents to the circle at D B respectively. А 
CE intersects the circle at E , D 


If CE=3 cm. ; ED = 18cm. 


» then (AC - AD) = cm. С 
(7 5247 (317 647 
® In the opposite figure : k 
If AD =8 cm.  AE- бст. ai a eg 
D B 


{0 1 the opposite figure : 
By using the shown givens > then X = --------------- 
(a) 5 (b) 12 
(c) 10 (d) 2.5 


ü If sin Ө = cos 0 where Ө is the measure of an acute positive angle 
s then tan 2 0 = --------------- 
(a) 1 (b)-1 (c) undefined. "TH 


a Prove without using the calculator : 
sin (600°) cos (— 30°) + sin (150°) cos (240°) = sin 3m 


2 
{0 In the opposite figure : à 
If the area of A DEF = 6 cm? 
» then the area of the shaded area = em? 
(a) 27 (036 dimh x b sm 
(c) 48 (d) 54 


Ё) The function f : f (X) = a X? + b X+ c has one sign in R when inen 
(a) b? -4ac»0 (b) b)-4ac«0 
(с) b) -4ac20 (d)b?-4acz0 


[74] 
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| 
ЙА” is a median in A ABC , DX bisects / ADB and intersects AB at X 
‚БҮ bisects Z ADC and intersects AC at Y » prove that : XY // BC 


[22] In the opposite figure : A 
SEES ROT A d 
x ы 
(а)3 (b)4 
(c) 5 (d)6 


C зет. D Sem. B 


[23] The simplest form of the expression : sin (180° + 8) x sec (270° + Ө) = -------------- 
(а) 2 sin Ө (b) 1 (c)-1 (d) 2 sec Ө 


[24] If (3 X — 5)° is the smallest positive measure › (3 y – 5)? is the greatest negative measure 
of two equivalent angles » then X — y = --------------- 
(a) 360° (b) 180* (c) 120° (d) 90° 


Ecos! X sin E e 
ж л 
(а) zero (b) 4 (c) т (d) t 


PDE x+ y i= (1+1)? s then X+ y = ст 
= (52 (zero (d)6 


E In the opposite figure : 
ABC is triangle »X€ AB ; y € AC 
If XBCY is a cyclic quadrilateral » then ------------- 


AX _ AY a 
(248 ^ AC (b) AX x AB AY x AC 
AX _ AY 22 
(© в "^ YC (d) (ХҮ) = AX x AB 
Я) In the opposite figure : 


AB // DE // XY »AC=8 cm. 
»CEz4cm.;CD-6cm. , DX =3 ст. 


sthen BC + EY =... cm. 
(a) 12 (b) 15 
(c) 8 (d) 14 
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ÉL) The equation that has the two roots 3 i »—3 i is -+++ 


(а) х2+9=0 (b) х2=9 (c) х2+3=0 (d) x?23 
 ) If sin Ө >0 » cos Ө <0 » then Ө lies in ће -------------- quadrant. 
(2) first (b) second (c) third (d) fourth 


E sin (90° – Ө) sec Ө = --------------- 
(а) 1 (b) -1 (c) zero (d) 90* 


EP If k is the scale factor of similarity between two similar polygons » then the two polygons 


are congruent if -= 


(а) k»1 (6) 0<к<1 @k=1 (d)k=0 
[33] In the opposite figure : 

п (АС) = oss E B, T 

(a) 20 зо КРЕ 

(с) 40 (d) 50 p 


Model 4 


Answer the following questions : 


a In the opposite figure : 
If AD isa tangent to the cael 3 uk 
əm (Z A) = 55° »m (DC) = G X- 10°) 55 
»m (DB) = X 5 then X= js AB Б 
(а) 120 (b) 60 
(930 (9) 15 


я If 8 is the measure of ап acute angle and sin (Ө + 10°) = cos (50°) » then Ө = 
(a) 30° (b) 40* (c) 20° (d) 50* 
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[3 The ratio between the length of two radii of two circles is 3 : 5 » if the area of 
the smaller circle is 27 cm? » then the area of the greater circle equals --------------- ст“ 


(а) 45 (b) 50 (с)75 (d) 100 


[4] Investigate in IR the sign of the function f : f (X) 284-2 X- X? showing that on 
number line ; then find іп IR the solution set of the inequality : 8 +2 X — Х2>0 


 @ҥх=-1 is one of the two roots of the equation : X? -k X - 6 20 s then k = -------------- 


(a)5 (b)-5 (c)6 (d)-6 
a In A ABC ; AD bisects Z A internally and AB > AC ; then : DC -------------.. DB 

(a)> (b)z (с) < (@ = 
ть angle of measure 3932? lies іп -------------.- quadrant. 

(a) first (b) second (c) third (d) fourth 
[8 | In the opposite figure : 


AB is a tangent segment to circle M 

AB =6 cm. ; CM = 2.5 ст. 

s then AC = ------------.-- cm. 

p (b)4 (925 


a Find the general solution of the equation : 
sin 2 Ө = cos Ө ; then find the value of 0 8 € JO > z[ 


£D In the opposite figure : 
ЕРЕ ст. 
(а)6 (342 
(c) 343 (d) 18 
@ in the opposite figure : 
ABisa tangent segment of a unit circle s then OB = --------------- 
(а) sin Ө (b) cos Ө 


(c) esc Ө (d) sec 8 
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(D) The function f : f (X) = 3 – X is non-negative at X E -+--+ 
(a) Le »3[ (b) = 53] (©) [3 ›=[ (4) ]3 ,=[ 


(B) In the opposite figure : 
M and N are two intersecting circles at A and B » C ЄВА 
:C BA Draw CD to intersects circle M at D » E 
where CD = 9 cm. , рЕ = 7 cm. 
Draw CF to touch circle N at F 
[1] Prove that : Р, (C) = Py (O) 
[2] If : AB = 10 cm. » find the length of each AC , CF 


a The degree measure of an inscribed angle opposite an arc whose length 5 Л cm. in a circle 


with radius 15 cm. equals --------------- 


-— ( 60° (c) 30* (d) 90° 
9 In the opposite figure : 
= XE.2 
If DY 2 6 cm. and БҮЗ 
s then CX = vee cm. 
(a) 2 -— 
(c) 4 "mr 


(D In AABC » AB =8 cm. AC 2 4 em. »DEAC »D AC where CD = 12 cm. 
Prove that : AB touches the circle passes through the points B »C »D 


@ If the function f : f (X) = a cos b X where a > 0 is a periodic function and its period z and 
its range [- 1 » 1] » then [а= ee 


@4 1 © «i 
{0 In the opposite figure : Jem. A 
АЕ = 2 эйепЕБ= e ст. id E 
(a) 9 (b) 11 
(c) 13 (d) 15 С 20m; B 
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(Dif AABC ~ A DEF «m (Z A) = 50° ›т (4 E) - 60* s then m (4 C) =. 


(a) 110° (b) 70* (c) 100° (d) 120° 
[20] In the opposite figure : 
AC bisects Z BAD ;D is the midpoint of EC "e 4 
»AC - [6 cm. ,AD=3cm. (б ык) 
» AB = бст. ; then DF = ст. (i F 
(a) 2 (b) 3 B 
(c) 3.5 (d)4 
In the opposite figure : 5 н 
ABCD is a square of side length 6 cm. P 
»DE=EF=FC E| 
> then the area of (polygon XYFE) = ст? ЖА, 
(c) 10 (d) 12 с B 
[22] If L » M are the two roots of the quadratic equation X? 1 20 
» then 12018 + 2018 = 
(2-2i (b)2i (с)-2 (4) 2018 


[23] If A ABC is right-angled triangle at angle C › sin A+ cos B = 1 
Find the value of sin 5 A 


[24] If one of ће two roots of the equation (X + k)? — 6 X = 0 is additive inverse of ће other 
sthen k = ............... 
(а) 6 (b) -6 (c) 3 (d)9 


a If the solution set of the inequality X?-10«b X is F2, 5[ 5 then b =з. 
(a)—10 (b -2 (c) 3 (d) 5 


[26] The quadratic equation whose roots È > зи js 
(а) x?-3x49-0 (b) х2+9=0 


(с)х?+9х+9=0 (d) x?-9 
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Я ABC is a triangle in which AB = 8 cm. „АС 2 6cm.  BC- 7 cm. Draw AD 
bisects Z BAC » AD N BC = [D] » then BD = em. 


(a)3 (6 (c)4 [I 


a In the opposite figure : 


DE... conos: 
BC 
4. 3 
(a) 2 (b) 1 
JL 2 
(0 3 @ 5 


inverse of the other »then К 


(a) -30r1 (b)-3or- 1 (c)3or-1 (d) Зог1 


 ҥ 10 sin X = 6 where X is the greatest positive angle » X € [0,27]. » then the numerical 
value of the expression : sec (540° + X) equals --------------- 


DES ъ= СЕ o$ 
ЕЁ) In the opposite figure : 

DBNEC={A} 

„АЕ 29 cm. ›АВ = 10 cm. › АС = 15 ст. 

DA= 6 cm. »a (А ADE) = 36 cm? 

s then a (A ABC) = ~ cm? 

(a) 60 (b) 75 (c) 100 (d) 225 


E The range of the function f : f (X) =4 sin X where X € [0 , 7] equals --------------- 


(а) [0 » 4] (b) [о ,4[ (о) [-4 50] (d) [-4 54] 
[33] In the opposite figure : 
АВ touches the circle M at B 


» AF intersects the circle M at the two 
points C » F respectively. If AC = 3 cm. 
s CF 29cm. » then P, (A) = — 


(а)6 (59 (c) 27 (d) 36 
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Answer the following questions : 


E in the opposite figure : А 
BE//DC area of A ABE EM 
TEBE DC «Mien area of trapezium BCDE _ B < Е 
25 g m. 
agi (3 
9 9 oh 
lic 16 @ 25 c 10cm, D 
[2] In the opposite figure : н 
sin (вт : (3) eroan j 
5 5 а 
ы 12 e 13 [s 12cm. B 
OF (d) 13 
a In the opposite figure : 


The radius of circle M is 5 cm. 
»ADisa tangent at D ; AD = 12 cm. 


Find the length of AC 


Ore ə М are the two roots of the equation : X? +3 X—4 =0 5 then LM = ............... 
(a)3 (b)-3 (c)4 (9-4 


@ The solution set of the equation : X? + 9 =0 in R is 
(a) (-2] (b) {3} (c) {-3 3} (d) Ø 


a If S » is the solution set of the inequality : X? — X — 2 < 0 and S, is the solution set of 


the inequality : X? + X —2 «0 , then s NS, = 
(a) @ (b) [-2 52] 
(c)[-1 » 1] (d) R-]-1 »1[ 


(VO) Ves] | (ell ota iae) cud cou» walsel 
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Ob the opposite figure : 
If DE // BC , DE = y cm. 
„ВС= Хст.апі2 2-3 Ху-5у2=0 
> AB = 10 cm. » then EB = = ст. 


(а) 3 (6)4 (c) 6 (d) 8 


©) The angle with measure 585? in standard position is equivalent to the angle 


1 5 E T 
(qu ът бл (m 
A" Е a(A XYZ) _ 
ge АВ EA 77 m А 
(a) 5 (y OF (E 
[10] In the opposite figure : 
P 
: 4 
(a) 1 (b) 3 
є) 3 @2 


@ The function y = sin @ * x) has maximum value at X = --- 


л -л л 
(7 (5 5 (07 (d) zero 


@ҥт. „М are the two roots of the equation : Х2-3 Х+5 =0 


[1] Form the equation whose roots are : к , M 


[2] Find the numerical value of the expression a +3 My 


E The sign of f : f (0) =—5 X is negative at с 


(a)X>-5 (b) X«-5 (c) X20 (d) X«0 
{П їп the opposite figure : 
Км 
Xy cm А 
(a) 12 (b) 15 g 
(c) 18 (d) 21 D C3cm.B 
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@ If AB isa tangent to a circle at B › AC intersects the circle at C , D where CC AD 
»AC =3 cm. AB = бст. » then CD = ............... cm. 
(а) 6 (b) 9 (c) 12 (d) 15 


(D If sin Ө = $ where 90° < Ө < 180° Find the value of : 
sin (180° — 6) + tan (360° — Ө) + 2 sin (270° — 6) 


In the opposite figure : 


[18] In circle M , if two chords AB and CF intersecting at D ; then -.---------.--. 


(а) Pu (D) = (AB? - i? (b) AD x DB = AM x MB 
(c) Py (D) + AD x DB = zero (d) Py (D) =CD x DF 
—134+13i _ Sti Я 
{ҥх=13 131 у= 117,6: Х+у 
ET) If tan (4 Ө) = cot (5 Ө) » then sin (3 Ө) = ---............ where 3 @ is the measure of acute angle. 
(a) 4 (b) 1 ()-1 @ = 


[21] If the degree measure of an angle is 64° 48 , then its radian measure is --------------- 
(а) 0.184 (b) 0.364 (c) 11.374 (d) 59. л 


ED In the opposite figure : 
The radius length of semicircle (M) = 10 cm. 
»then ED = а. em. 


OE ( 33. 


57 59 
(c) => (d) 13 
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[23] In the opposite figure : 
ABCD is a parallelogram in which 
AB = 6 cm. › BC = 10 cm. » m (Z ВАС) = 90° 
;ECAB such that : AE = 2 cm. 


, DE intersects AC at F 


c 10cm. B 


Prove that : A AFE is an isosceles triangle. 


gr the two roots of the equation : a X? +b X+ c 20 are equal in value but different in 
signs »then «7 


(a) c20 (b)a=0 (c)b=0 (d) otherwise. 


£f In the opposite figure : 
DE 


03 02 


©з 9 2 


їе distance between point A from the centre of a circle equals 24 cm. and the power 
of this point with respect to this circle equals 176 » then the radius length of this 
circle equals +--+ cm. 


(a 447 (b) 400 (©) 20 (9) 38 


тһе length of an arc opposite to а central angle of measure 150° in a circle with radius 
length 8 cm. equals ст cm. 


(а) 20 л ш Ул (8л (d) 20 


FT) In the opposite figure : 
XY // BC » XZ// BY 
„АХ 26cm. » XB = 9 ст. AZ =3 ст. 


» then the length of ZC = -+--+ cm: 
(a) 4.5 Ф) 153 (c) 15 


mr sin 2 Ө = cos Ө , then Ө could be equal 
(a) 18 (b) 30 (c) 36 (4) 45 
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[30] If (2 i) is a root of the quadratic equation : X? + a X+ b = 0 where the coefficients of its 


terms are real numbers ; then all the following are true except -------------.. 
(a) The other root of the quadratic equation is (— 2 i) 

(b) The sum of the roots = zero 

(c) The product of the roots = — 4 


(d) The discriminant of the quadratic equation « zero 


Dm the opposite figure : 
AC bisects £ A of triangle ABD internally. -X 
»AE.LAC ; BC 24 cm. Е DC B 
» CD =3 cm. » then BE: ED = -............. mE 
(3)7:4 (b) 7:3 (с)3:4 (9)4:3 
уо) =-х+2 » where X € ]- 4 ›3[ then f (2) is positive at X € ee 
(a) ]- e ,2[ (b) ]- 2 e[ (о) ]-4 .-2[ (4) ]- 2 .3[ 


EE In the opposite figure : 
If AB() DC = [E] ; AE- 5cm. 
xEFz3cm.; EC 2 4cm.  DF- 4cm. 


» DF L BE ; the points A »B >C 4 D lie 


on the circumference of a circle 


» then the length of FB = 
(a) 0.5 (b)1 (c) 1.5 (d)2 


| Model | o 


Answer the following questions : 


ст, 


ге two roots of the equation : 4 X? — 12 X + с = 0 are real and equal , then c = --------------. 
(3)3 (b)4 (c)9 (d) 16 
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A In the opposite figure : 
(a)25 (b) 24 
(c)5 (d)8 


E The solution set of the equation : (X + 1)? = zero in R is 
(a) {-1} (b) {1} (){-1>1} @)@ 


Or b2—4 ac <0 in the equation a X? + b X + c =0 » then the solution set of the inequality 


ax?+bX+c<0 where a is negative is === 


aR (b) Ø (с)к* (d)IR- 
Вл e аге similar. 

(a) triangles (b) rectangles (c) parallelograms (d) squares 
a In the opposite figure : B 

Bu eem 

(а)25 (b (AB? -° А 

(c)40 (d) (AM)? - (АВ)? ONIS 
El In the opposite figure : 


A pendulum swings through an angle of measure 60* 


If the length of its string is 12 cm. 


»then the length of the circular path covered by 


the pendulum equals -++--++ 

(а)3 T cm. (b)4 T cm. 

(c) 6t cm. (d) 8 T cm. 
Cin the opposite figure : 

Amen OL 

(a) 3.6 (b)4 

(c)4.2 (9)4.8 
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[9] Find the values of Ө where 0° « 0 < 90° which satisfies : 
tan (Ө + 20)? = cot (3 0 + 30°) 


[10] The opposite figure represents the curve 
y=3sin lx » then the X coordinates of 


2 
the point B is --------.--.--. 
(Or ъл 
©2л @4n 


a sec (cos ! Zero) = «s 
1 (b)-1 (c) undefind (dyes 


(Й In the opposite figure : 
ABC is a triangle in which AB = бст. , AC =9 cm. 
and BC = 10 cm. ; D ЄВС where BD = 4 cm. 
BE LAD and intersects AD and AC at E and F respectively. 
[1] Prove that : AD bisects / A 
[2] Find : area of A ABF : area of A CBF 


[13] The angle with measure (— 120°) lies in the ----........... quadrant. 
(a) first (b) second (c) third (d) fourth 


(0 In the opposite figure : 
If DE // BC 
and the area of (A EBC) = 9 cm? 
ə then the area of (A ADE) = ----........... cm? 
(06 (b)12 
(©) 18 (d)27 


{9 In the opposite figure : 
AD bisects Z BAC ;AB = 6 cm. 


» AC z8cm. »BD=3cm. 

s then AD = -----------.. cm. 

(a) 4 (5 
(c) 6 8 


с D 3%. B 
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{0 In the opposite figure : 
as (b) 10 
ou (@12 EC 


KI) Ifa » b and c are integers »a+b+c=0 asc sthen the roots of the equation : 
(ъ+с-а) X2 (c£ a- b) X+ (at b c) 20 are wr 


(а) real and equal. (b) distinct rational real. 

(c) distinct irrational real. (d) not real. 
{0 In the opposite figure : A 

x= : Ф 

d 

(a9 (b) 12 

(c) 20 (4) 15 È 16cm. D 9cm. B 
(19] If the terminal side of angle Ө in the standard position intersects the unit cricle 

аран [1 22) Find the value of: sin (20) + cot (2 0-8) 

3 3 2 

Я) In the opposite figure = D 

If BE-2 ED eS 

athen AE = vee cm. c B 

(а) 1 (2 (c)3 (d)4 
[21] The sign of function f:f 09 = 7 – Xis negative in the interval з 

(a) += 7 b) J= »e[ (©) ]7 >L (3)]-7 »7[ 
£D) In the opposite figure : A 

If (AC)? = CD x CB 

Prove that : A ACD ~ ABCA 

С р B 


Œf sino =- i »cos 0 Ji s then Q = --------------- 
(a) 30° (b) 150° (c) 210° (d) 330° 


EJ 


ae In the opposite figure : A 
If m (8X) = m(XY) 


»BD 2243 cm. , AD = 443 cm. E 
s then AY = -------------.- cm 

(a) 443 [ 
(b) 6 : 
(c) 9 [ z s 
(d) 12 


EE 1t 3 > Žare the two roots of the equation : X? — 12 X+9=0 


Form the equation whose roots are d. , 
LM 


о.з) « (1-) = X« yi then X+ y 2 2. 


(а)2 (b)-4 (c)5 (d)7 
In the opposite figure : 
ABisa tangent segment » C is a midpoint of AD 
»AB = 5/3 cm. s then CD =. cm. 
(246 (0506 P 
(5 092.56 
[28] In the opposite figure : 
CD. к 
DA 
АЕ DE е 
MG ©) BF Р 
АС ВЕ Р А 
© АВ OT 


еу) = 32 —7 X € 12 X € , then all the following are true except --------.-... 
(a) the solution set of the equation f (X) = 0 is {3 4} 
(b) the solution set of the inequality f (X) >0 is R- [3 » 4] 
(c) the solution set of the inequality f (X) <0 is ]3 » 4[ 
(d) f CO is positive in the interval IR — ]3 5 4[ 


(YO Medi] | Coll, ial aun) САА Obst, yalsall 
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 )1п the opposite figure : 
If AD // EF // BC sAE=4 cm. 
;EB = 6cm. » DF = 2cm. 


»then the length of CF = ee em. 
(а)2 (b)3 (с)4 (5 


ET) The measure of the central angle subtends an arc of length equals the length of the 


diameter of the circle to the nearest degree equals -- 


(a) 113 (b) 115 (c) 120 (d) 180 


EB In the opposite figure : 
B » E and C are collinear. If CE = 3 cm. » BE = 9 cm. 
;BD =4.5 ст. »DE=6cm. »BA=6cm. » AC = 8 cm. 


»then the scale factor of the similarity of the two 
triangles ABC » DBE = ++ 
(a) 4:3 (b) 3:4 (c) 16:9 (d)9 : 16 


[33] If tan (180° + 5 Ө) + tan (270° + 4 6) =0 » then the value of Ө which satisfies 


o 


the equation » where Ө E]o zs equals -+--+ 
(a) 5 (b) 10 (c) 20 (d) 90 


| Model | 7 ee 


Answer the following questions : 


a If the sum of the measures of angles in any regular polygon = 180° (n — 2) where n is the 


number of sides » then the measure of an angle in regular hexagon in radian -------------- 


л зл 27 л 
(а) 3 (b) 4 (с) 3 (d) 2 
Ø The angle with measure 3x lies in the --------------- quadrant. 
(a) first (b) second (c) third (d) fourth 


90] 


a In the opposite figure : 
CD touches the semicircle M at D 
If2 СА= АВ = бст. 
э then CD = ............... ст. 
lads з (©) 343 


© 
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[4] In the opposite figure : 
Two circles touching internally at A 


s then ED = --.--.......... cm 

жа (b)3 

(c)3.5 (d)4 
a In the opposite figure : 


BCN DE = {F} ›АВ =6 cm. ,BC = 12 cm. s AC - 8 cm. 
;FC 23cm. ; BD =4.5 cm. DF = 6 cm. Prove that : 
[1] AABC ~ A DBF [2] A EFC is isosceles. 


012 cos @=-73 «0 «37 , then 0 —— 


@ = ($3 @4z 
In the opposite figure : 

If m(Z A) 22m(Z B) » then BC = --....-.-.....- cm. 

@ 3110 (521/21 

(c) 12 (d) 10 


or sin Ө = sin 750° cos 300° + sin (— 60°) cot 120° where 0° < Ө < 360° 
Find : Ө 


EIFL , M are the two roots of the equation : 4 X24 4— 13 x 
Form the quadratic equation whose roots L+ M , LM 


(D In the opposite figure : 
(a) 30° (b) 60° 
(c) 86? (d) 26° 
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{П In the opposite figure : 
IFFX LAB ; DY LBC : EZ 1 AC , AC =9 em. 
„ВС = 12cm. s DE = 4 cm. » then EF = ------------- cm. 
(а) 2 (3 
(05 (96 


[12] Which of the following is factoring to the expression : x.42? 
(a) (X -2) (X +2) (b) (Хх +2)? 
(с) (x-2i* (d) (x-21) (X +2) 


(Bin the opposite figure : 
If the area of (polygon DYFC) = 40 cm? c 
the area of (polygon FEBC) = 32 cm? 
s then area of (A AFY) = 5 ст? 
»then the area of (A AEF) = s=- ст: К 
(а) 3 (b) 4 
(с) 5 (4) 6 


@ Determine the sign of the function f : f (X) = X2 — X + 12 and hence determine in R the 


solution set of the inequality : X? + 12 >X » represent the solution on the number line. 


[15] In the opposite figure : 
AB cos B + AC cos C = vee cm. 
ws (b)8 
(с) 14 (d)48 


{0 In the opposite figure : 
If the area of A ADE = 8 cm? D 


» then the area of the figure 


(a) 27 (b) 64 (c) 24 (d) 16 


In the opposite figure : " 

XL = cm. 

(a)7 (b) 12 

(c) 20 (d) 144 Z  l&m. L 9cm. Y 
M The function f : f (X) = 2 X is positive in з 

(a) IR (b) R* (OR (d) R- {0} 
[19] In the opposite figure : 

AC- = cm. 

(a) 15 

(c) 18 


& The opposite figure show the curve 
y =sin X s then | a | + | b | = --------------- 
(а) 1 
(b)2 
(c) m 
(d) 2 7t 


The product of the roots of the equations : 
aX?+bX+C=0 » bX?+cX+a=0 , c X? c a X+ b = 0 equals - 


(a) ABC (b)-1 (c)1 (d) zero 


Blt x+y isis 27-4 ten xa y = 
(a)3 (b)4 (c) zero (d)-3 


[23| If the two roots of the equation X? 4 X 4 К - 0 are distinct real s then КЄ ------.--.---.. 
(a) ]- »4[ (b) J4 > ef (c) += ›4] (a) {4} 


If AM = 12 cm. »r=9 cm. » where A is point outside circle M ; then P, (А) = ----------.-.-- 
M 
(a) 65 (b) 63 (c) 49 (4)7 
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Ø In the opposite figure : 
In AABC: AB = бст. » AC 2 4cm. BC = 5 ст. 
» AD bisects / BAC and intersects BC atD 
, AE bisects Z A externally and intersects BC atE 


Calculate : the length of DE 


E 


CD B 


Sem. 


F In the opposite figure : 
АВ is an arc in a circle whose centre О 
» then find the length of AB = cm. 
(a) 19 
(c) 18 


(b) 25 
(d) 21 


о 


Ei) In the opposite figure : 


7. 
b 
b» 
(b) 13 E es 


E бст. А В 75m. C 


(d) 9.5 


a Which of the following is not sufficient 
to prove that DBCE is a cyclic quadrilateral ? 
(а) т (4 ADE) = m (Z C) 
(b) AADE ~ A ACB 
(c) AD x DB = AE x EC 
(d) AD x AB = AE x AC 


A 
D 
E| 
С B 


B) (X + 2i) (X= 2 i) 9 
(a) X244 
()4Xi-4 


(b) x2-4 
(d) X2-4xi«4 


ED In the opposite figure : 
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& The solution set of the equation xX?+1=0inR ds 
(a) {1} (b) (15-1) (c) @ (d) [-i si] 


EP If the ratio between the areas of two similar polygons is 16 : 25 ; then the ratio between 


their two corresponding sides = --------..---.. 
(a) 2:5 (b) 4:5 (c) 16 : 25 (d) 16:41 
[33] Which of the following angles have both sine and cosine are negative ? 
(c) 220° (d) 320° 


(b) 120° 


ELTE o 


Answer the following questions : 


a Which of the following polygons are similar ? 
4ст. Sem. 
| | " > 
ў S A 
Ш I2] [3] [4] 


(b) The two polygons [1] » [3] 


(a) 30° 


шәр 


(a) The two polygons [1] » [2] 
(d) The two polygons [2] » [4] 


(c) The two polygons [3] » [4] 


[2] If the terminal side of a positive angle (90? — 0) in standard position intersects the unit 


circle at point Ен , 4) s then sin (90° — Ө) = ------.. 
=3 3 E 4 

(а) => (b) < OS (d) 5 
6 The function f : f (X) = 4 — 2 X is non-positive if ------------- 

(a X»2 (b) X«2 (c) Xz2 (d) Xx2 
ü ABCD is a rectangle in which AB = 6 cm. BC = 8 cm. 

Draw BE | AC to intersect AC at E » AD at F 
[2] Find : The length of AF 


[1] Prove that : (AB)? = AF x AD 


Al И? 
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a The measure of the central angle subtends an arc of length Jt cm. in a circle with diameter 


length 8 cm. equals ~+ 
ат oF 


Ou (d)2 


(in the opposite figure : 
If CE isa tangent 


(b) 50° 
(d) 60° 


The quadratic equation whose terms coefficients are real numbers and one of its roots 


is (3-1) 18 elesa: 
(a) Х2-6Х-10=0 
(с) х2-6Х+10=0 


(6)2х2+6Х+10=0 
(d) X2 4 6 X4 1020 


Cin the opposite figure : 
NUNT cm. 
(15 (b) 25 
(с) 315 (d) 415 єз) 
[ гсозө= 2 „0° «6 < 90° , ћеп sin (90° — Ө) = --------------- 
3 5 3 4 
(а) 4 (b) 3 (с) 5 (d) 5 


[10] The function f : f (8) = sin (b Ө) is а periodic function and its period Qm 


s then b = -------:------- 
1 1 
(а) = (OE. 


(c)3 (d) 6 


{0 In the opposite figure : 
De УВС .EF//AB,2D- 2 
If DE // BC > EF // AB > =з 
area (7 DBFE) _ 


Шеп ea ABO = € 


21 
(9 25 
12 
(c) 25 


L3 


0» 48 


042 


@ҥ&х+2уї=8+4Х1 ,then X+ y= occ 
(a)-2 (b) 5 (c) 6 (d)4 


{ 1 the opposite figure : p 
In ДАВС ;D is a midpoint of BC 
»AB = AD , BE bisects Z B 
» DF bisects Z ADC é © 
Prove that : EF // BC 


a If the ratio between the areas of two similar polygons is 16 : 25 , then the ratio between 
the lengths of two corresponding sides equals --............. 


(22:5 (b)4:5 (c) 16:25 (d) 16:41 


[15] If X 2 4 is one of the roots of the equation X’ +mX=4, then -++--++ 
(а) m2-3 (b) m is an even. 


(c) (1 — m) is a perfect square. (d) (2) » (c) are true. 


{D The sum of integers belong to the solution set of the inequality 
(x-2)8 x-1)«0 equal ---------.--.-. 


(a)-1 (b) 1 (c)2 (d) 3 
Ш the opposite figure : 
All the following mathematical 
expressions are true except --------------- R а 
Е 


(а) (АВ)? = AC x AD (b) (AB)? = AE x AF 
(c ACxAD=AExAF (d) ACxCD=AEx EF 


(In the opposite figure : 
xy 
(a) 30? x 180° (b) 180? x 60° 
(c) 60° (d) 150° 


(wr: 6 Vos o | (Del АШЫЙ aae LU) OW loe, жаы 
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[19] If A » — A are the measures of two equivalent angles » then one of the values of A 


(a) 150° (b) 90° (c) 180* (d) 270° 


m Find in the simplest form without using calculator the value of : 


tan 25° 


sin (— 30°) cos 420° + cot 65” 


[21] Find the general solution of the equation : csc 6 Ө = sec 3 Ө 


EE) In the opposite figure : A 
IAE rn 
EC E D 
DE AD 
@ Бе oA 
„АС АВ c 
G (9 gc 
[}) In the opposite figure : А 
СУ then AB = eee ст. Г, 
Е р 
„ж эй a 
(c) 12 (d) 10 С Xcm. 


e The diameter of circle M is 6 cm. » Pu (B) = zero » then B lies -- 
(a) inside the circle. (b) outside the circle. 


(c) on the circle. (d) at the centre of the circle. 


[25] Prove that the roots of the equation : 7 X2-11 Х+ 5 = 0 are non real conjugate 


» then find these two roots by using the general formula. 


Etc -2 » (M — 2) are roots of the equation : X? 4 X-4 20 
then L? - 8L 52 


(а)3 (5) -3 (c) £3 (d) zero 
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[21] In the opposite figure : А 
А АВС — А АЕР А 
ІА” = З cm. Вр = 2ст.,АЕ=2.5 ст. 5 
s then EC = ............... cm. ү Y 
um m (c) 45 (d) 3.5 


[28] The sum of the areas of two similar polygons is 225 cm? and the ratio between their 


perimeters 4 : 3 ; then the area of the greater polygons. — 
(а) 81 (b) 144 (c) 128 4 (d) 96 3. 


[29] The function f where f (X) 22— X is non-negative when ХЄ............... 


(a) Je 2] (b) ]- e » 2[ (c) [2 sf (d) ]2,=[ 
[30] їап C 14 л) Eius 
(a) -13 {з ot (d) = 
үз үз *n n 
[31] If P, (A) =r » then A Нез. "where r is the radius length of the circle M" 
(a) on the circle (b) outside the circle 
(c) inside the circle (d) at the centre of the circle 


IfsinA= i » then the least positive angle satisfies this trigonometric equation 


Tiernan 


(a) 150° (b) 30° (c) 60° (d) 330° 
In the opposite figure : 

y me 

(a) 90° (b) 140° 

(c) 150° (d) 160° 
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Answer the following questions : 


a The sign of the function f where f 0026-2 X is positive if -== 


(a) X23 (b) Xz3 (с) X«3 (d) X23 
Ø In the opposite figure : неча, 
If AB // EC » then BB = ~~~ Qi 
ad 3 
(a) 3 (b) a ё 3 
) 2 1 
(с) 3 (4) 2 
EJ 1f cot (90° — Ө) = cot 20 where 0° < @ < 90° » then sin 3 O tee 
(a)-1 (b) zero (c)1 @4 


Om the opposite figure : 
АВ // CD ,ВЕ= 2сп. CE 23cm. .AD = 10cm. 


> then AE = СШ. 
(а) 4 (6) 6 
(с) 2 @3 


a In the opposite figure : 


E 
BE = verre cm. or 
(a) 6 (6) 8 € B E 
(c) 9 (d) 10 
a Without using calculator find the value : 
sin 420° cos 330° + SI 15° + tan? 65° — cot 25° tan 65° 
sin 165° 
E cos (90° — 0) x sc = ~ 
(а) zero (b) 1 (0-1 (d) cot 8 


100) 


a In the opposite figure : 
Two intersecting circles at C , Е 


» BE touches the larger circle at E 


If AFz3cm. ;FC 24cm.  CD- 5 cm. 


»then ВЕ = - 
(а)9 
(с)7 


Fin 


А, 


(b) 8 
(d)6 
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lc 
Pp. 


E 


a If the terminal side of an angle of measure 30? in standard position rotates three and half 


revolutions clockwise then the terminal side lies in the -.............. quadrant. 

(а) first (b) second (c) third (d) fourth 
[10] The number of intersections between the curve 

y = sin 3 X with X-axis in the interval [0 52 л] equals эз 

(а) 2 (6) 3 (с)4 (d)7 


a ABC is a triangle inscribed inside a circle , D is a midpoint of BC , draw AD to intersect 


the circle at E Prove that : 
[1] (BD? = AD x DE 
[2] A EBD ~ ACAD 


@һ the opposite figure : А 
Іт (2 1) =т(4 2) = m(Z3) 
э ћеп DE: EF: FD =-.- m i 
(37:11:12 (b) 12:11:7 
(cj 13:3: 11 (011:12:7 © ча B 
(Bin the opposite figure : 
(a) 10* (b) 20° 
(c) 30* (d) 40° 
(Dif sec 3 0 = 2 where Ө is an acute angle 5 then Ө = ---:----------- 
(a) 10° (b) 15° (c) 20° (d) 30° 


fioi] 
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(The interior bisector at a vertex of a triangle --------------- the exterior bisector at this vertex. 
(a) parallel (b) perpendicular to 
(c) equal (d) coincide with 


(DIE L » M are the two roots of the equation : X*-5 X - 6-0 
The numerical value of the expression : I2-5L432-——— 


(a)-6 (b)6 (c)9 (d)3 


Two similar polygons are congruent if their scale factor of similarity equals -+--+ 
(a) i (b)1 (c) more than 1 (d) less than 1 


{0 Investigate the sign of function f : f (0) = – X24 X — 15 
» then find in R the solution set of the inequality : f (X) > 0 


KE) The perimeter of triangle ABC is 27 cm. » draw BD bisects / B and intersect AC at D 
„if AD = 4 cm. › CD = 5 cm. Find the length of each : AB » BC » BD 


Mifax?+bx+c=0 „а » b and c are real numbers and (b^ — 4 a c) 


is not positive » then the roots of the equation are -- 


(a) equal. (b) not real. 
(c) conjugate complex. (d) real different. 
Я) In the opposite figure : y 
РО) =ах2+ЪХ+с foo 
then btc ЕИ x aru x 
(a)3 (b)5 
(7 (d) 10 б 
e In the opposite figure : 
If AC 23 cm. ; CE- 9 cm. 
s then AB = -e cm. 
(a) 27 (b) 36 
(c)9 (4) 6 


The simplest form of the imaginary number i^ Mosons 
(а) 1 (b)-1 (c)-i (d)i 


[24] In the opposite figure : 
If DE // BC and the area A 
of (A EBC) = 9 cm? 
» then the area of (A ADE) = ----........... cm? 
o (5) 12 S 
(18 (d) 27 E 


іғх=2+31 »y= 3+1 find the value of ће expression : X? 4 2 Xy + y? 


a The measure of an inscribed angle is 60? subtended by an arc of length 4 Jt cm. 


» then the circumference of the circle = --............. cm. 
(a) 247 (b) 12 7t (c) 67t (d) 18 7 
In the opposite figure : 
MF + AM =з cm 
(a) 11 
(c)6 
In the opposite figure : 
ABisa common tangent to the two circles at В 
эХАВЎ=++........... 
(a) ACx CD (b) AD x AE 
(a) AD x DF (d) AC x CF 


The simplest form of the expression : tan (360° — @) + cot (270° — Ө) is ----..-........ 
(a)0 (b)2 (c) -2tan8 (d) 2 cot 0 


ET) If the roots of the equation : 4 x? — 12 x + m = 0 are equal , then m = ---..--........ 
(a)3 (b)4 (c)9 (d) 16 
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& The sign of f : f 07-2 X is positive in the interval 
(aR (b)R-{2} (c) ke ›2] (9 ]- e »0f 


Е The measure of the angle between the interior and exterior bisectors of an angle at any 


vertex in a triangle equal -+++ 


OE СЕЗ ©® "E 
EB In the opposite figure : 

(а)5 (6 

(c) 7 8 


Answer the following questions : 


E i the opposite figure : 


A 
All the following mathematical 
E D 
expressions are true except ===] 
AD. AB AD _ DE c b 
G) DB EC (b) pg 7 вс 
AD _ AE АВ AC 
© АВ 7 AC (9 вр = ЕС 
[2] If sin œ = cos В where œ » B are two acute angles » then tan («+ Ba 
dT (b)1 (3 (d) undefined 
E The smallest value of the function f > where f (8) 23 cos (2 0) is ——— 
(3-6 (b) -3 (с) –2 (d)-1 
(in the opposite figure : 
оре А 
The length of AB = сш. 
(a) 12 (b) 15 
(c) 20 (d) 25 C воп D 9cm. B 
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gus the opposite figure : 
If ED // BC »m (4 ADY) = m (4 FDY) 
and ED = 10 cm. » BD = 15 cm. 


(a) 20 (b) 25 (c) 30 


a The equation whose roots (2 + 3 1) (2-3 1) і --------------- 


(а) X?*4 X4 1320 (b X?-4x41320 

(c)X?+4X-13=0 (d) x?-4x-13-0 
@Ma-i”’= A RS Tera 

(а)— 641 (b)64i (c) — 64 (d) 64 


[Г] If the scale factor of similarity of the polygon P, to the polygon P, is 2 and scale factor 
of similarity of the polygon P, to the polygon P, is + » which of the following relations is 


correct ? 
(a) Area (P) + Area (Pj) = Area (P) 
(b) Area (P) + Area (P) = Area (P5) 


(c) Area (P) [Area (P) =Area (Р) 


(d) [Area (P) [Area (P) =Area (P) 


[9 (2 Ө) = cos (4 8) where Ө is an acute angle. Find : tan (90° – 3 Ө) 


[10] In the opposite figure : 
IF DA » DB are tangents to 
the circle at A and B respectively 
»DA=DB=8cm. »BC=2 ст. 
s then AC = ---..-....-.... cm. 
(23 (b)4 (с) 5 


[11] The maximum value of the function g where g (X) = 4 sin Ө is --------------- 
(а)1 (b)2 (c)-4 (d)4 


(MO Vedi (OUR, Lite) cd ccce; wall (105) 


Final examinations ——-— 


(Й In the opposite figure : 
ХМ = 12cm. 
;NZ 26cm. 
»YZ=9cm. 
» ZM bisects Z XZY 
Prove that : MN // YZ 


® In the opposite figure : 
== сш QR D 
If AB// EF // CD 
» then EF = v em. Н B 
B 

: b e 

(a) 2.5 (52 a I— 

(c) 1.5 (d)1 


L r 
(c)rxL (d)Lx2r 


(J1r5sn9-3-0, 7.«0«x 


Find the value of : cos (É — 6) + sin (2 1-8) — cos (27©— Ө) + cos € 


{0 In the opposite figure : 


(a) sin (3) (b) sin! ( 


4 
3 
(c) tan“! (3) (d) сос! (3) 


{0 in the opposite figure : 
The perimeter of А АВС = --------------- cm. 


(a) 36 
(b) 32 
(c) 28 
(d)24 C sem. D 4cm. B 


in the opposite figure : 
AB =6 cm. »BC=8cm. AC = 12cm. 
»CEzÓ6cm. ;AD 29cm. »DE= 12cm. 


Prove that : 
[1] AABC ~ А АРЕ [2] AE bisects Z BAD 


@ The roots of the equation ux?-a 5x 120are-————— 
(а) rational real (b) not real 


(c) real equal (d) irrational real 


A The sign of the function f : f (X) = X — 4 where XE]4 5 oof is ---............ 


(a) positive. (b) negative. 
(c) zero (d) negative and positive together. 
Я) In the opposite figure : 


d 


If the greater gear revolves one revolution 

»then the smaller gear revolves 3 revolution 

If the smaller gear revolves one revolution 

in the direction of the arrow shown on the figure 

> then the central angle of revolving the greater gear is ---..--.....-.- 


w- 3% (o) 23 (OE 


Ein the opposite figure : А 
ВЕ _ е 
acs 

1 1 е B 


© @ 3 Н 


[23] Represent graphically the function f : f (X) = X?—2 X —3 »then determine the sign of 
the function. 


Final examinations 


ge The ratio between the length of two corresponding sides of two similar triangles is 1 : 4 


»then the ratio between their areas is --------------- 


(21:2 (b)1:4 (c)1:8 (d)1:16 


FEIF L » M are the two roots of the equation a X? + b X + c = 0 where a > 0 »>L<M 


» then the solution set of the inequality a X^ *bxeceO0is--—— 


(а)]-=,1] (5) JL » M[ (с)]м›=[ (à)R-[L M] 


ge If one of the roots of the equation : 4k x?4+7X+k? + 4 = 0 is multiplicative inverse of 


the other root » then К = ·-------------- 


(a)#2 ъз (с)4 (2 


Ei) In the opposite figure : : 
dim. 150 
AB is a tangent segment to circle M at B B 
> AC intersects the circle at C » D “| lb 

я де, 
‚т (/ А) = 45° › (ОВ) = 150° 


s then m (BC) = 
(а) 30° (b) 40° (c) 60° (d) 120° 


F) In A ABC » AB =8 ст. + AC =6 cm. D € AB such that AD = 3 cm. » E GAC such that 
AE = 4 cm. If the area of A AED = 3 cm? » then the area of the 
polygon DBCE = ст: 


(а) 12 (b)9 (c) 6 (4) 8 


@) In the opposite figure : 
АС touches the circle M at C » MC = 6 cm. 


» Py, (A) = 64 » then AB = vr Gm. 
(3 (b)4 
(с)5 (46 


If A ABC ~ A XYZ and 3 AB - 2 XY > then area of A АВС: area of A XYZ = --------------. 
(а)4:9 (b)9:4 (92:3 (9)3:2 


Final Models EE 


The angle of measure GE radian has degree measure = ~- --------- 

(a) 225° (b) 210° (c) 840° (d) — 225° 
[32] iu es 

(а) 32i (b) -32i (c) 32 (9) - 32 


[33] The function f : f (Ө) = 2 sin 4 Ө is a periodic function and its period is -- 
@2л ъл of «X 


Second Multiple choice examinations 


Answer the following questions : 


E а= 5 +ү31,ь=5 үзі > then ab = 


(a) 28 (b) 25 (c) 21 (d)7 


E If 3 + 2 i is one of the roots of the equation :X?-6X+k=05kER 
then the other root = --------------- 


(а) 3+1 (b) 5-1 (с) 3+1 (d)3-2i 


6 Tf one of the roots of the equation : P (k-2) Х+ 5 = 0 is the additive inverse of the 


other » then К = --------------- 
M: $2 (c) 5 (d)-2 


ü If L and M are the roots of the equation : X2-6X42-0 then ће quadratic equation 


whose roots are: L+ 2 3 М + 2 is --------------- 
(a) X°-2X+16=0 (b) X?-9X+16=0 
(c) X2 - x- 1620 (d) X2 - 10 X « 1820 


E If L and M are the roots of the equation : X? -6 X - 2-0 s dien ннен 
(а)2 (b) -2 (c)4 (d) 3 


[6 | Sign of the function f : f (X) = 2 — X is positive in the interval --------------- 
(a) ]2 »e4[ (b) ]-2 sf (o ]-« »2[ (d) JO | 


E S.S. of the inequality : 9 -X^zx0ids- 
(а) ]-3 »3[ (b) [-3 »3] (c) R- ]- 3 »3[ (d) R- [-3 »3] 


[Г] The radian measure of the central angle opposite to an arc of length 6 cm. in a circle of 
diameter length 12 cm. is --------------- 


а 
DIC (b) (4 (с) Gyd (d) (rd 


{110 


— Multiple choice examinations I Э 


ga If point A ( i > y) is the intersection point of the terminal side of the angle @ in the 
standard position with the unit circle » where Ө €]O 5 M 9 then y = ----..-----.-. 


3 
ТЕН 0) OF ed 


D if sin x =-1 scos X 20 s then X 2 ----....-...... 


JLo 


T зл 
(а) > (b) t (75 (d) 2 


[11] Range of the function f where f (0) = i sin30is 


@[-1,14] er: ©[-2›,32] @ £353] 


a Ifsin8- E » is positive acute angle » then value of : sin (180° — Ө) sin (90° + Ө) = 


w 22 0-42 Ox oğ 


{0 If sin 3 6 = cos 6 6 , 0° «0 < 90° , then 8 = 
(a) 10° (b) 15° (c) 20° (d) 25° 


ze s 
a If cos œ 2757 ,90* «0 < 180° , 5 sin © + 3 (апо = -+++ 


(a) 0 (b) 1 (c) -1 (d) 2 
© їп the opposite figure : 

DE// BC AD: DB = 1:3 » area of A ADE = 4 cm? 

»then area of the trapezium BDEC = ----........... cm? 

(a) 60 (b) 16 

(c) 32 (d) 36 
[16] In the opposite figure : 

СРИНИН 

х 

(a) 1 ОЕ; 

© (d)2 


Final examinations 


[17] The ratio between perimeter of two similar polygons is 4 : 9 » then the ratio between their 


areas ls e 
sii a4 (c) 16:81 (02:3 
(Dn the opposite figure : 


ABisa tangent to the circle at B 


„АЕ = FD , EF 2 бст. , CF = 2 cm. 


»XF 29cm. » then AB = ve cm. 

W^ 06 

(09 @ 12 
Om the opposite figure : 

Xa 5 

R) 40 (b) 139 

AG) 141 (9) 142 
@ ш the opposite figure : 

Mieten e 

(a) 60 (b) 100 

(c) 120 (4) 50 
@ In the opposite figure 

XHY Se cm. 

@9 (b) 18 

(©) 22 (à)31 
££) In the opposite figure : 

Ар= ~- cm. 

(a) [во (b) 6 

(c) 7 «2 


С 4em. D Зот. B 


Multiple choice examinations i. К 


FE) If AM = 12 cm. ›г=9 cm. ,А lies outside the circle M» then p (A) e 


(a) 65 (b) 63 (c) 49 (d) 7 
@һ the opposite figure : 
BDE -sunen cm. 
(a)5 (b) 6 
(c) 4 (d)7 
[25] In the opposite figure : 
АВ // CD 5 then z= 
X-y X*y 
(а) —7 (5 75— 
()5X45y (o 
@ In the opposite figure : 
DG zie cm. 
(а)2 (b) 6 
(c)4 (d)8 
Tn the opposite figure : A 
ВВ X 
EG с B 
1 1 
@ + (OE P. 
3 3 
(Oz @ 5 F 
[28] In the opposite figure : A 
m (Z АРС) = m (4 ACB) 
s then AB = -------..------ cm. $ B 
(а)12 (b) 16 << 
(c) 18 (d) 20 D 6m C 


Сло: Фул ёлда САНА ак у cota СА, su; palsa 


Final examinations 


Answer the following questions : 


GD ry -4 236 y «0 > then y $4 = nn 
Wes w2 ©10 (d) 14 


[ The arc of length 5 Л cm. in a circle with radius length 15 cm. is opposite to central angle 


of measure = 


(a) 30 (b) 60 (c) 90 (d) 180 


E) The common root between the two quadratic equations : 


X2-3X42-20and2X2-5 X 4220 is v 


@ d (b)-2 (с)1 (4)2 


ü If k is the similarity factor of polygon P, to polygon P, and 0 « k « 1 » then the polygon 


P, ds to polygon P, 
(a) congruent (b) an enlargement (c) a shrinking (d) twice the area 
a In the opposite figure : re 
A ABC ~ A AHD and if m (Z B) 2 3 X+ 10° 
and m (Z AHD) = X + 30° » then m(Z A) = 1 E D 
H 
(a) 50 (b) 40 
e B 
(c) 30 (d) 60 
[H IfA +B =90° and tan A= 4 s then tan Be ———— 
к 2 
(а) 3 (b) 3 (c)1 (d) 3 
ть conjugate of the number (2 + i E 
i - 2-i 2+i 
(a)2 +i (b) 2-1 (c) 5 (4) 5 


Multiple choice examinations | 


[8] A piece of land of the shape of rectangle its dimensions are 6 m. > 9 m. If we want to double 
its area by increasing each of the two dimensions by the same value ; then the added value 


(а)3 (b) 5 (07 (d) 9 


[2] If the two roots of the equation : a X? +b = 0 are real and different э then --------------- 


(а)аь>0 (b)a=0 (c)a>0.b>0 (d)ab«O0 
(0 In the opposite figure : 

DC лига, 

(а)2 (b)4 

(c) 6 (4)8 


a If the lengths of two corresponding sides of two similar triangles are 7 cm. › 11 cm. 
> then the ratio between their perimeters is --------------- 


49. zh: ad. и 
@ тл b) 1g (1 Gg 


{BD The product of the roots of the equations : a X2 4 b X 4 c - 0 5ЪХ2+сХ+а=0 
зс X? +аХ+Ь = 0 equals 


(а) abc (6) –1 (c) 1 (d) zero 


[13] If L » L? are the roots of ће equation : 2 X? +b X 4 54 2 0 » then b = ee 


(а) -12 (b) – 24 (c) 6 (d)9 
ED M the opposite figure : А 
СУ = 2 then AH =. RS citi: FA 
y H D 
(a) 16 (b) 15 
E 
(c) 12 (d) 10 c [NEEDS 
(E) The string length of a simple pendulum is 14 cm. swings in an angle of measure T 
ə then its arc length = cm. 
(a) 44 (b) 4.6 (c) 4.8 (d) 4.9 


Final examinations 


(D In the opposite figure : а 
If CD = BM » then the circumference of VA 
5 
the circle M = сш. АД 
(а) 15 7t (b) 18 70 
(c) 20 7t (d) 24 3t 
{0 In the opposite figure : E 
АР 26cm. stanB +tanC = 5 Ф 
s then BC = --------------- ст. P LS 
(a)6 (b) 8 в 5 
(c) 10 (d) 14 
{D In the opposite figure : 
AD »AB two tangents at D , В P 
> CH cuts the circle at H »D x: e 
if CH 23 cm. HD = 18 ст. B =% 
s then AC- AD = vr cm. 
(7 (217 (347 (a) 647 
Q If ABCD is a cyclic quadrilateral and sin A- + s then sin C = v 
E ъ= © 4 w= 
ET) In the opposite figure : , д 
АВ // CD 2 АН =3 HD » BH- CH = 4 ст. 
s then BC = Ст. bd 
(a) 18 (b) 20 D с 
(с) 24 (d) 25 


a Which of the following functions is positive for all values of X ER : 
(а) 7:0) = х2 «4 O) f: 00 = (х-1)0 +9 
(7:700 =3 (d) all of (a) » (b) » (c) 


Multiple choice examinations | ЕЧ 


@ In the opposite figure : ү 
АР Е Е ст. | 1 5 
(а)5 5 (065 © 
(c) 5 @+ 
B 8cm. A 
[28] The solution set of the inequality : — X (X + 2) > in R is -+--+ 
(а) (0 ,-2] (b [-2 0] (с) ]-2 ,0[ (d) [2,2] 


[24] If the terminal side of the angle Ө in the standard position intersects the unit circle at the 


point HE > s) where y EIR* , then Ө = ------......... 


(a) 30° (b) 150° (c) 210° (d) 330* 
FI) In the opposite figure : 
Ар =8 cm. » AH = бст. »then tan Ө = 
=4 -3 
a= (0-7 
3 4 
(c) - (d) 3 


[26] If M is a circle with diameter length 12 cm. Ais a point in its plane and the power of the 
point A with respect to the circle M equals 13 cm. »then MA = cm. 


(3) 7 (b) 14 (с) 3.5 (4) 6 


Ei] If A is a point in the plane of circle М and MA = 6 cm. апар, (A) =— 13 ; then the area 


of the circle M = ------.-....... ст? > ( -2) 


(a) 154 (b) 44 (c) 144 (d) 7 


Ё) In the opposite figure : | 
BC is a diameter in circle M » m (Z D) = 21° т 
» AB = AH , then (2 A) =~- " 
(a) 100° (b) 104° 
(c) 106* (d) 110° 


Final examinations 


[Modei |3] 


Answer the following questions : 
E If the polygon ABCD ~ polygon XYZL » then AB x ZL = XY X ve 
(a) ZL (b) AC (c) BC (d)CD 


[ The simplest form of the imaginary number i^ MS eese 
(a)i (b)-i (01 (4-1 


Æ In the opposite figure : 
If ABisa tangent to the circle at B 
> DC = 15 cm. »AB= 10 cm. 


> then the length of AC 2 ws cm. D 
(24 (b) 6 асыр 
(c) 20 (d)5 

(it sin2 Ө = cos 30 +0° < 0 < 90° » then Ө equals ———— 
(a) 60° (b) 45° (c) 30° (d) 18° 

[5] In the opposite figure : Ж 
If m (Z ВАС) = m (4 D) » AB = бст. | 
„ОС =5 cm. s then ВС =--------------- ст. ъ 
id (59 D Sm C B 
(c) 10 (d)4 


О If the distance between a point and the centre of a circle equals 10 cm. and the power of 
this point with respect to the circle equals 64 » then the radius length of this circle equals 


(a) 8 (b)6 (c)7 (4)9 


п If 0 = sin- ! 0.6 where Ө is the measure of the smallest positive angle » then Ө = ------------- 
(а) 36° 52 (b) 52° 36 (с) 120° 33 (4) 40° 15 


[Г] тһе simplest form of the expression : cos (180° — Ө) + sin (90° + Ө) = --------------- 
(а) zero (b)2 (c) 2 cos 8 (d) 2 sin Ө 


Multiple choice examinations і 


a The angle whose measure is (— 850°) lies in the ---..---..-.... quadrant. 
(a) first (b) second (c) third (d) fourth 


[10] In a circle of diameter length 24 cm. the length of the arc subtended by a central angle of 


measure 30° equals ---- ст. 
(3) 270 зл (с)4л aon 
[11] In the opposite figure : 
IF AB(1CD = {E} AE -3cm. CE =2 cm. 
» ВЕ = бст. » then ED = --------------. cm. 
Bi 
(a) 9 (b)8 
(07 (d) 6 


(Dirx-3is one of the two roots of the equation : X? - m Х= 3 ə then mz eee 
(а) –1 (b) -2 (c) 2 (d) 1 


[13] If M is a circle of radius length 3 cm. › A is a point lies in its plane where MA = 5 cm. 
othen P, (A) = = 
"s 94 (5 (d) 16 


KI) The solution set of the inequality : X (X +3) «0 in R is -+-+ 
(а) {0 ,—3} (b +3 52] (c) [-3 » o[ (à) ]-3 »o[ 


{09 If the two roots of the equation : X? — 4 X + k = O are equal s then k = ---------.---.- 


(а) 1 (b) 4 (c) 8 (d)9 
[16] In the opposite figure : 

AD bisects Z BAC » ED // AC »AC =9 cm. 

:AB = бст. » then AE = --------------- cm. 

(a) 3.6 (b) 2.4 c D B 

(c) 32 (95 


Final examinations 


шше —— 
@ The function f where f (X) = (Х— 1) (X + 3) is negative in the interval -+--+ 


(a) ]-3 » 1[ (b) ]- 1 »3[ (c)[-3 5-1] (d) ]-3 »3[ 


a The solution set of the equation X? =5 Xin Ris ~- 
(a) 1055] (5) {5} (c) {0} (à {1,5} 


[19] In the opposite figure : 
If DE // BC , EA = 12 cm. ; BD =3 cm. 


‚РА = (Х+ 5) cm.  CE2 X em. 
B3emD (XeS)em. A 
» then the value of X = +--+ cm. 


(а)2 (b)3 (c)6 (d)4 


a If one of the two roots of the equation : x (b—3) X + 5 = 0 is the additive inverse of the 


other root » then b =з 


(a)-5 (b)-3 (c)3 (@5 
га+ьі = 2n then a2 + b? = -e 

(а) 1 (b)-1 (с)2 (d)-i 
(In the opposite figure : E D 

"ELE Xu DR = ra 

If DE / ВС, рс П ВЕ = {A} : AE-3cm. бел, 

AB = бст.  ADz2 cm. »then CD = --------------- ст. С в 

(a) 6 (4 (c)3 (d) 5 


a If Land M are two roots of the equation : X?—5 X + 6 = 0 , then the equation whose roots 


are L-M ,M-Lis ii 


(a) Х2+1=0 (b X?-1=0 (с) X2 4 25-0 (d) x?-x=0 


Multiple choice examinations 


FZ) In the opposite figure : А 
ҤЕР//ВА ›ВЕ=6ст.›ЕС=4ст. 


» the area of the figure ABED =42 cm? А 
» then the area of A CED =: cn? C 4m E óm В 
(a) 16 (b) 10 (c) 8 (d) 20 
In the opposite figure : 
If AX // BY // CZ . YZ -2 AB ; BC 29cm. 
»XYz8cm. » then AB = -------.--..... cm. 
(а) 5 (b) 6 
(c) 10 (d)4 
ET) In the opposite figure : 
If BC =5 cm. › СА =9 cm. › AE bisects the exterior angle 4 
at A » AB = 6 cm. , then BE = -------.......- cm. P4 
(2)8 (b) 10 di E 
(с) 6 (4)7 


[27] If the ratio between the perimeters of two similar triangles is 1 : 4 » then the ratio between 


their two surface areas equals --------------- 


(а) 1:2 (b) 1:4 (с) 1:8 (d) 1:16 


ET) In the opposite figure : 
If the length of the radius of a circle of center M is 6 cm. 


»CDz3cm.;m(ZA) = m(Z M) ,АМ =6 cm. 


ə then CB = e cm. 


(a)3 (b)4 (c) 5 (d) 6 


(OO зуд S | Cels ita iae) old А ә alsa 


Final examinations 


| Model И 


Answer the following questions : 


gy (2-3 = TC 


(a) 81 (b) 9 (c) 81i (d)9i 


E If one of the two roots of the equation : 2k X? + (k 4 3) Х+ 5 = 0 is the multiplicative 
inverse of the other root »then k = +++ 


@)2 ®5 ©з ož 


[3 | If one of the two roots of the equation : X2—9 X+c=0 15 twice the other root 
s then ¢ = eee 
ud 0-9 (c)18 "m 


ü The function f : f (X) = – 1 is negative in the interval --- 
(a) рә (b) - e »1[ (с) ]-1,1[ (d) ]- e ›=[ 


B The solution set of the inequality : Xiz4X-2linRis-———- 
(a) [-3 7] (b R&- ]-3 ,7[ (c) R-{-3 57} (4) {7} 


a If 5 and (— 3) are the two roots of the equation : X? +b X+ c s then c = e 
(a)-2 (b) 2 (c) 15 (d) - 15 


п If the sum of the two roots of the equation : а x? +b X+ c = 0 equal the product of its 
the roots » then c = -------------- 


(а)-а (b) -b (c)a (d) b 


a Which two triangles of the following are similar ? 


5% 


ГА 
(1) (2) (3) (4) 
(а) AA (1) › (2) (b) ДА (2) › (3) (с) ДА (3) » (4) (d) AA (1) › (4) 


Multiple choice examinations | 


gag In the opposite figure : D бст. A 
iis х 
If ABCD ~ XYZL ; the perimeter of ELA 
the figure XYZL = 26 cm. ; AD = 10 cm. ё ES Bz Y 


»BCz22cm. AB - AD- DC sthen 2 = Jos ipsas prine 


(31:2 (b) 2:3 (с)3:4 (4)2:1 


@ Which of the sets of the following are similar ? 


(a) triangles. (b) squares. (c) rectangles. (d) parallelograms. 


a The ratio between the length of diameters of two circles is 3 : 5 5 if the area of greater 


circle = 75 cm? , then the area of smaller circle = -------------- cm? 
(a) 81 (b) 27 (c) 25 (d) 125 
{Й їп the opposite figure : 
AB = I cm. ¿BC =3 cm. 
sifien АР ан cm. À 
(а)2 (b)4 ы 
(c) 3 (d) 8 
& In the opposite figure : é 
If M is the center of the circle » AB =3 cm. » BC = 5 cm. (Ss 
» AD = 2 cm. » then the radius length of E Ša 
the circle = - - cm. Ls 
(a3) 7.5 (b)6 
(c) 12 (d)5 
{D ш the opposite figure : 
The area of the smaller triangle uem 
The area of the greater triangle з... 
@ 23 ъ+ 
(o 4$ OF 


Final examinations 


(E) In the opposite figure : 
If m (AD) = 110° › т (BC) = 140° 
„Шеп X= 


eS 
8 C 
(a) 120 (b) 170 enm 
(c) 130 (d) 125 140 
[16] In the opposite figure : 
m (Z A) 221? s then m (CE) - m (BD) = = E 
(a) 41 (b)21 
(c) 42 (d) 44 
{0 In the opposite figure : 2 
AD bisects Z BAC AB 26cm. » AC =4 cm. А [р 
У СА 
„ВС = 8 cm. »then BD = +--+ ст. 
(а) 48 (b)84 E Da E 
(с) 3.2 (d)5 
[18] In the opposite figure : 
AD bisects the exterior angle at A» AB = 8 cm. 
„АС 29cm. BC = 5 ст. s then BD = ------------- cm. 2 
(c) 17 (d)4 С.В 7 D 


[19] If C is a point in the plane of the circle М and P,, (C) = — 8 » then ће point C lies 


(a) one the circle. 


(b) inside the circle 


(c) outside the circle. (d) on the center of the circle. 
E) In the opposite figure : " 
IT AC =3 cm. ;CE- 9 cm. B 
s then AB = Ст. T d | 
(а) 6 (b) 8 
(c) 12 (d) 27 D 


той) 


Multiple choice examinations | Ыл 


a Two similar rectangles ; the length of the first is three times its width » if the length of the 
second 12 cm. » then its width = ---- 


(a)2 (b)3 (c)4 6 


cm. 


тһ angle whose measure is 120? іп the standard position is equivalent to the angle of 
measure «A 


(a) 420* (b) 240° (c) - 300° (d) — 240° 
FE) The angle whose measure is 287 lies in the ............. quadrant. 

(a) first (b) second (c) third (d) fourth 
тһе degree measure of the angle of measure a 15 ен 

(а) 105° (b) 210° (с) 420° (а) 840° 


тһ arc which its length 5 Л cm. in a circle of a radius length 15 cm. is opposite to 
a central angle of measure ------------.-. 


(a) 30° (b) 60° (c) 90° (d) 1809 


(if sin (6109) = i where Ө є]о zl s then m (4 8) = -++--++ 
(a) 20° (b) 60° (c) 90° (d) 180° 


cos (- 30°) = -.............. 


B 2 45 

(a) -{з B-S Бе @ = 

E If esc. (0 + 20°) = sec (3 Ө + 30°) where 0° < Ө < 90° 5 then cos 608 = .-............. 
(o (5) L- (с) 2 (à) 1 


Үз {з 2 


Final examinations 


Answer the following questions : 


E if the power of a point A with respect to the circle M is a negative quantity » then A lies 
v the circle. 


(a) inside (b) on the center of 


(c) outside (d) on 


[2 | The dimensions of a rectangle are 10 cm. » 6 cm. if the scale factor equals 3 » then the 
perimeter of another of rectangle similar to it = === cm. 


(a) 96 (b) 69 (c) 15 (d) 30 


a If f (8) = cos 6 Ө » then the range of the function is -e 


(а) [- 1 » 1] (b) [1 96] (о) [-6 ,6] (à) ]- 1 »1[ 
п In the opposite figure : E A 
AB : BC : CD = ee 
B 
(a) AE : FC : MD (b) EB : BF : FM C F 
(c) EB: EF: EM (d) EB: BC: CD D M 


a If the function f : f C0 =a x? +b X c and a « 0 and the two roots of the equation f (X) = 0 


are 2 »—5 »then the function f is positive in === 


(а) {-5 52} (b) R- ]-5 52 (c) ]- 5 »2[ (à) [-5 »2] 
a The exterior bisector of the vertex of isosceles triangle is -- ^ to the base. 

(a) perpendicular (b) bisects (c) parallel (d) equal 
E In the opposite figure : 


(am(Z1)2m(Z2) 
(b) m (4 2) = m (ZB) 


(c) m(Z B) 2 m (Z E) 
(9) т(4 3) 2 m(Z 2) 


- Multiple choice examinations | 


a The polygon ABCD ~ the polygon XYZL if AB 24 cm. BC 2 8cm. , XY = (k 4 2) cm. 
s YZ = (3 k + 1) cm. , then k = em. 


(а) 6 (b) 3 (c) 5 (9) 8 
a In the opposite figure : c A 
If m (BC) = 120° 5 then X = +- ° 37 
(a) 80 (b) 60 
B 
(c) 240 (d) 120 


[10] The conjugate of the number (3 +{-4) ds 


(a) -3-2i (b) 322i (c) 3-2i (d)-342i 
ED 1» the opposite figure : 

= — P 

[ES [DES 

(o) 16 o 
P The sign of f : f (X) = — X is negative at -------.-.----. 

(а) X»-1 (b) X«-1 (c) X20 (d) X«0 


Wirz > 3 are the two roots of the equation : X? +a X+b=0 s then (a s b) =... 
(а) (2 »3) (b) (5 > 6) (c) C5 »-6) (d) -5 +6) 


a If L and M are the two roots of the equation : X? —4 X 2 = 0 where L» M » then the 
numerical value of (L? + М?) = e 


(a) 15 (b) 12 (c)9 (d)16 
(Bn the opposite figure : : 
The length ОЖАЙ eene 


(3) ABx AC- BDx DC 
(b) (AB)? + (AC)? - BD x DC 
(c) AB + AC - BD x DC ё Б ` 


(d) [ABxAC+BDxDC 


Final examinations 


[16] In the opposite figure : 
АВ is a tangent segment to circle M 
7 АВ s em. 
@4 (46 
(c)3 (d)6 


If one of the two roots of the equation : X? — (b — 6) X + 5 = 0 is the additive inverse of the 
other root »then = e 
(a) -6 (b) 6 (c)- 5 (5 


[18] If sin 2 0 = cos Ө » then the general solution of the equation = -------------- 


(a) 2+ 2 лпопу (5) +27 пону 

(c) (a) » (b) together. (d) nothing of the previous. 
{0 In the opposite figure : 

The length of AB = = cm. 

(a) 16 (b) 48 

(c) 15 (d) 24 
(1) In the opposite figure : 

The curve of the function f : foosx?-2x-3 

»then the solution set of the inequality 220-320 

inIRis--——— 

а) ]-153[ 

() ]- « »2[ 

є)]з›=[ 


(9 ]-= = ПО ›=[ 


E In the opposite figure : 
AB 24 cm. » AZ = 3 ст. » AD- 8cm. 


> then the numerical value of X = 
(27 (b)9 
(c) 6 (d)8 


Multiple choice examinations | e 


[22] In the opposite figure : " 


All the following mathematical expressions 


are true except = +++- 5 " 
ax x AX XY 

(a) в = BC ве é Y 
= AY AX 

© ҮС ХВ @) AC AB 


[23] If cos (270° — Ө) 2 — i where Ө is the measure of the smallest positive angle 


o 


» then Ө = --- 
(а) 30 (b) 15 (c) 45 (d) 150 


ae The quadratic equation whose terms coefficients are real numbers and one of its roots 
i$ (2.— i) is e 
()X?^-4x4520 (b Х2+4х-5=0 (с)х?-4Х-5=0 "-— 


a In the opposite figure : $ 
The figure DBCE is a cyclic ә n 
quadrilateral Ёз 
c B 
(а) AD x CE=AEx BD (b) DE x BC=AE x EC 
(c) AD x AB = DE x BC (d) AD x AB = AE x AC 


(a) zero (b) 3 (c) i (d) E 


(з +i! (24117) 2 x «yi s then (X 5 y) = oe 


(а) (4 »— 8) (b) -458) (c) (8 »-4) (d) (8 ›4) 
Ef) In the opposite figure : 
[e 
«ism (b) 1.0124 E 
(c) 24 (d) aid 
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\ Algebra and Trigonometry 


Ё Some schools examinations 


i Y Hol. Educ. Administration 
Q Cairo Governorate y BR 


Answer the following questions : 


[1] Choose the correct answer : 


(1) 30? to radian measure = ............... 


JU X л 1 
(а) E (b) ? (c) з (4) > 
tan _ ó " E ? 
(2)If7 598^! » 0°<6<90° , then 6 = ·--.------..-- 
(980 (b) 60 (c) 90 (9) 45 
2 3 
(3)a xa xa xd is. —— 
Gya (c)0 (д)? 
Хш 5” 
NOT 
ia 1 
(а) Х+у (с) 60° (d) 5 
Ø Complete : 


(1) If the equation a X 2 + b X +c=0 has two real equal rational roots 


»then b? -4ac. 


(2)fD—3i > 1-4iarethe two roots of the equation X^ - (k - 1) X+b=0 


o then k = «A 


(3) If 0 is an angle in the standard position and its terminal side passes through the 


point ( їз , 5) > then cos Ө = апа (ап Ө =. 


(4) IfL 5M are the roots of the equation X?-3X4220 then 
I242LM& M2 zn 


@ [a] Without using calculator find the value of : 
3 sin 30° sin 60? — cos 0? sec 60? + sin 270? cos? 45° 


[b] Find іп R the solution set of the inequality : (X + 2) (X 3) <0 


E lal 1f sin (180° — x) = cos 60° sin 270° + cot 120° sin (- 60°) » where X € ]0° ›360°[ 


Find : m (2 X) 


40У 


Final Éxorninations J 


[b] Graph the curve of the function f s where f (x)= X? -1 
+ from the graph determine the sign of the function f 


g [a] Prove that: [( {-1 ү" е (121) ind Kd =-4 


[h] In the opposite figure : 
Quarter of circle M s MCBD is a rectangle inside it 
>BD=S8em. BC = бет. 
з 5D 
Find the length of the arc : ABH 


Cairo Governorate / —— Dirooting Malhemalion 
f Maadi Kawmia Gehool 


Answer the following questions : 


E Choose the correct answer : 
(1) The degree measure of the central angle in a circle of radius length 12 cm. and 
subtends an arc of length 4 7 cm. equals з. 
(a) 60* (b) 120° (c) 30° (d) 90° 
( 2.) If one of the roots of the equation (1-а) X?+2X=-5 isthe multiplicative inverse 
of the other root , then а=. - 


(а)4 (b) 2 (c)-4 (d)-2 
(3 ) If 9 is a positive acute angle where 3 csc 6 =2 > then tan Q = -.--..-.......- 

@+ (b) 1 (c) 0 OE 
( 4 ) The solution set of the inequality 4 X — 16 - X? < 0 -+++ 

(a) [3 +9] (b) ]3 ,9[ (c) Ж (4 @ 


Я Complete the following : 
(1) If csc (0 + 20°) = sec (3 Ө + 30°) where 0? < 8 < 90° , then cos 606 = ..............: 
(2) If tan @ = [3 and 90° < 0 < 360° » then Ө = -++--++ â 
(3) The range of the function f (0) = 2 cos 0 is eese dens 
(4) If nis an integer » then the simplest form of the imaginary i [ н 


a [а] 'ХЄ® » y EIR find the values of X : y which satisfy the equation : 
2Х-у+хі-3уі= (2+1)? 
[b] If Z АОВ in the standard position » its terminal side intersects the unit circle at the 
point B ( = › у) where y < 0 and m (4 AOB) = 0 » then find : 
(1) The value of y ( 2) cos (90° – 0) 
(3) sin (180° — 0) 


(SED tol] 1 [Cal ed uas, wall. ^ 41 
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\ Algebra and Trigonometry 


a [a] If Ls M are the two roots of the equation : 4 Х?+3Х=2 


Find the equation whose two roots are; L-2 5 M-2 


[b] If sin Ө = E s where 4 <0< Find the value of : cot Ө + cos ( E * ө) —sin (231 — 0) 


g [a] Determine the sign of the function f where f (X) = x?-1x-8 
and from this find in R the S.S. of the inequality : f (X) «0 


[b] Without using calculator find the value of : 


Sin S + cos 420° + tan? 65° — tan 245° tan 65° 


3 Cairo Governorate Al-Khalifa and Al-Mokattam Directorate 
Z Al-Waha Language Schools 


Answer the following questions : 


E Choose the correct answer : 


(1) The simplest form of the imaginary number A 


(а)! (b)-i (c) 1 (d)- 1 
(2)1fcos0- i and sin Ө = E зеп бен 

(а) 60 (b) 240 (с) 300 (9) 120 
(3 ) The function f where f (X) 23 – 2 X is negative when ХЕ. 

(а) ]1.5 | (b) {1.5} (о Jee 15| (d) &- {1.5} 
(4) The angle whose measure is (— 930°) lies in the -=== quadrant. 

(a) first (b) second (c) third (d) fourth 

a Complete : 


(1) If the two roots of the equation 5 X748X+k = 0 аге multiplicative inverses of each 
other » then k = 

( 2) The range of the function f where f (X) = sin X is 

(3) cot (270° — 8) + tan (- 0) = 


(4) The quadratic equation whose roots are i and iis 


E (a) Determine the sign of the function f : f 00 = 8X+15 
s then deduce in È the S.S. of the inequality = х?-8Х+1550 


[b] The measure of a central angle is 72° in a circle of diameter 12 cm. 
Find the length of the are opposite to this angle to the nearest two decimals. 


42^ 


Final Examinations Y 


@ [a] Put the number а 


zm in the form of a + b i (Show your steps) 


[b] Determine the type of the roots of the equation : — X? + 5 X—7 = 0 (State reason) 


[c] Find a value for Ө that satisfies the equation : tan (0 + 20°) = cot (3 Ө + 30°) 


g [a] If L and M are the roots of the equation : X? - 6 X 1320 


»form the equation whose roots are : E and м 


[b] If tan A = 3 where t «A « 2E 
4 2 


Find without using calculator : sin (180° — A) — sin (90° + A) 


Giza Governorate Д Agouza Educational Directorate ¢ N 
Tho cuporvision of Mathematics 


2 


NY’ 


Answer the following questions : 
E Choose the correct answer : 
(1) The simplest form of the imaginary number i? =. 
(a) i (b) -i (c) 1 (d)-1 


( 2) The measure of the central angle which subtends an arc of length 5 Jt cm. in a circle 


of radius length 15 cm. is - 


(a) 30* (b) 60° (c) 90° (d) 180? 
(3) f C9 = 12-3 X is negative on the interval --- 

(01-45-0154 (M sf (0 ]- »-4] 
(4) sin (90° — 0) sec 8 = «+++ 

(a) 1 (b)-1 (c) 0 (д) 90° 


Я Complete each of the following : 
(1) The quadratic equation whose roots are 443i 5 4-3iis reece 
(2)In A XYZ if sin X-cosz- 0 > then sin y = --------------. 


(3) If one root of the two roots of the equation X?4+5X+k=3is the multiplicative 
inverse of the other root » then k = +- 


(4) If csc (0 + 20°) = sec (3 Ө + 30°) where Ө €0 < Ө < 90° > then cos 68 = --- 


© [a] S = a + bi where a sb ER » then find the value of : a and b 
[b] Without using calculator find the value of : sin 150? cos (— 300°) + cos 930° cot 240° 
43. 


\ Algebra and Trigonometry 


a [a] If L › M are the two roots of the quadratic : 3 х?-2Х+5=0 
»then form the quadratic equation whose roofs are : L?M »ML? 


[b] Find the general solution of the equation : cos 2 0 = sin 4 0 
»then find the values of Ө where Ө ep , aj 


@lal iff =x?-3 x42 
(1) Investigate the sign of f 
(2) Find in R the solution set of the inequality : f (X) <0 


[b] ABC is an inscribed triangle of a circle whose radius length = 6 cm. 
if m (4 A) = 30° , then find the length of : BC 


© Giza Governorate |. El-Haram Educational Zone ( Y 
) Giza Governorate — 4 Pyramide Language School 


— 


Answer the following questions : (Calculators are permitted) 


@ Choose the correct answer : 
(1)1f Xz3 is one root of the equation 3 X? - 8 X+m=0 s then mz c 
(a) 3 (b -3 (с) 5 (9) 5 
(2) The measure of the central angle subtended an arc of length 2 JU in a circle of 


diameter length 12 cm. is equal to -....-........ 


@ 2 (OE of @ 5 
( 3) The quadratic equation whose two roots are 8 and - 13 is -+++ 
(a) X?-5 X 4104-0 (b X?-5x- 10420 
(с)х?+5 Х-104=0 (9) X?+5X+104=0 
(4) If sin X< 0 and tan X> 0 , then X lies in the --------------- quadrant. 
(a) first (b) second (c) third (d) fourth 


@ Complete each of the following : 
( 1) In the triangle ABC »if m(Z B)260* , m(Z C=% s then m (Z A) =............... 9 
( 2) If one root of the equation X^-kx4ek42-20is witeite other » then К=............... 
(3) If A and B are two acute angles and sin A = cos B , then sin (A + B) = .............. 


(4) The two functions f : f 02 X?-2 X+ 1 andn : n Q9 2 X-3 are — 
di X oem 


44% 
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@ [a] If L and M are the two roots of the equation :2 X? 3 x -520 
Find the quadratic equation whose two roots are : 2 Land 2 M 


[b] Without using calculator find the value of : 
cos 570° cos 330° — cos (- 240°) sin (- 150°) 


a [a] Find the solution set of the T :X?-420 
[b] If 90° < 0 < 180° and sin 6 = i 
» find the value of : sin (90° — “6 sin (180° + Ө) cos? (360° – Ө) 


@ [a] Investigate the sign of the function f where f (X) 23 X- X? 


[b] If an inscribed angle of measure 40° is subtends an arc of length 6 cm. 
»find the circumference of its circle to the nearest cm. 


а=: ot Ed Ц al 2 
Q Alexandria Governorate Bonia 


Answer the following questions : 
E Choose the correct answer from those given : 
(1) The simplest form of the imaginary number 20 is -+++ 


(а)1 (b) 1 (c)—1 (d) =i 
(2) The radian measure of the angle 64° 48 is -+++ 
(a) 0.81 (b) 0.36 7C (c) 0.187 (d) 0.36 


( 3) The quadratic equation whose two roots are real and equal and one of two roots is 
multiplicative inverse of the other is -++--++ 


(a) x?-120 (b Х2-6Х+9=0 
(c)2X?-5X+2=0 (d)x?4+2X+1=0 
(4) If sin 20 = cos 4 0 where Ө is the positive acute angle » then tan (90° – 3 0) = - 
ai (b) т (с)1 (ауз 
a Complete the following : 
(1) If one of the two roots of the equation X2 —3 X+ c - 0 is twice the other 
s then c= 


(2) The range of the function f (0) = 2 sin Ө is -+++ 
(3) The function f where f (X) = 3 — X is negative in interval - 
(4) If tan Ө = 1.8 where 90° < 0 < 360° > then m (2 Ө) = — 


[3] [a] Without using calculator prove that : sin 60° cos 330° — cos 120° sin 210° = sin“ 2% 
[b] If x= A ‚ у= а! 41 Prove that : X » у are conjugate and find the value of X y 
-1 


645) | 


\ Algebra and Trigonometry 


a [a] If L » M are two roots of the equation : х?-7х+3=0 
Form the equation whose two roots are: 2L ;2M 


[b] If the terminal side of the angle Ө in the standard position intersects the unit circle at 
the point (- X › X) where X> 0 ; then find the value of : tan? 0 — sin Ө cos Ө 


EJ [a] Find the solution set of the inequality : 
X54 x- 12» 0 and represent it on number line. 


[b] If sin X= $ where 90° < X < 180° Find the value of : 
sin (180? — X) + tan (360? — X) + 2 sin (270° — X) (Without using calculator) 


i El-Agamy Educational Zone L 
È Alexandria Governorate M muc isis (Я ) 


Answer the following questions : (Calculators are permitted) 


@ Choose the correct answer : 


(1) If X 2 – 1 is one of the two roots of the equation X? —a X -2 =0 , then a = -+++ 


(a) 2 (b)-2 (c) 1 (9) -1 
(2) If sin Ө 2 — І and cos 0 = zero ; then Ө equals --------------- 

(a) 90* (b) 180* (c) 270° (d) 360* 
(3) If 0* « 0 « 90° and sin (5 Ө) = cos (4 Ө) » then m (4 6) = -° 

(a) 14 (b) 18 (c) 12 (d) 10 
(4) The expression (13 – 2 i) — (3 — i) in the form of the number a + b i is --- 

(a) 10 í (b)- 10i (c) 10-1 (d) 10 +i 

Ø Complete : 


(1) The simplest form of the expression sin (180° + 0) + cos (90° + 8) = s 
(2) The function f where f (X) = 3—2 X is positive when X E. 
(3) Ifcos 0= 5 » where 0 € JO » 2 7] » then the greatest positive value of O = so 


(4) If the sum of the two roots of the equation x?-aX46 = 0 equals 5 , then a = 


: аса —— - 
Bar 2 and 2 are the two roots of the equation: 4 X^ 3 X -220 
Form the quadratic equation whose two roots are : Land M 


[b] A central angle of measure 0 in a circle of a radius length 18 cm. and subtends an arc 
of length 26 em, «find 0 in degree measure. 


Final Examinations 7 


GQ (al Find in R the solution set of the inequality : X?-5 x-6>0 


[b] Irsin 8 = $ where OE] Æ ‚д s fine the value of the : 2 sin 150° cos (= 120°) +4 tan 0 


2-31 
342i 


[b] Investigate the sign of the function f where f (X) 28 X— X? — 15 in the interval [2 +6] 


[5] [а] Put the number 


in the form of a + b i where i? == 1 


[c] If sin Ө = sin 750° cos 300° + sin (— 60°) cot 120° 5 where 0° 20 « 2 7t 
Find : m(Z 8) 


= - - = 
$ El-Kalyoubia Governorate Á Mathe Inepection rn fe 


Answer the following questions : 
E Complete the following : 
(1) The range of the function f where f (Ө) = sin Ө is -.-..-......... 


(2) The simplest form of the imaginary number i? = .............. 
(3) The smallest positive measure of the angle whose measure — 690? is ----..--..---.. 
(4) The sign of the function f where f (X) = 2 X — 6 is negative in the interval -- 


Я Choose the correct answer from those given : 
(1) The two roots of the equation X >_4x+4k=Oare equal if К = 


(a) 1 (b) 4 (c) 8 (d) 6 
(2) If csc (0) = 2 where Ө is the measure of an acute angle 5 then measure of angle Ө 
equals зе 
(a) 15° (b) 30° (c) 45° (d) 60° 
(3) The solution set of the equation X? = X in R is +. 
(a) {0} 0) {1} (©) {-151} «n {0 51} 
(4) sin 20 = cos 4 0 where Ө is a positive acute angle ; then tan (90° — 3 Ө) equals «e 
@)-1 (6) 113 (c) 1 (5 
(2+ i) (2-1) 


[3 | [a] Find the value of X and y which satisfy the equation : 3«4p Xt iy 
[b] A central angle of measure 150? and subtends an arc length 11 cm. calculate its radius 


length to the nearest tenth. 


© [a] Prove without using the calculator that : sin 60° cos 30° — cos 60° sin 30° = sin? 45° 


[b] Find the solution set of the inequality : X5«3Xs4inlR 


(ат 


f Algebra and Trigonometry 


@ [a] If L and M are the two roots of the equation : X? -7 X «320 
» then find the quadratic equation whose roots are: L+2 » M+2 


[b] If tan Ө = Ê where 180° « 0 < 270° 
> then find the value of : cos (360° — 8) — cos (270° — Ө) 


9 ) El-Monofia Governorate // El-Monofia Educational Dirceforafo 
/ Mathomatics Supervision 


Answer the following questions : 
@ Choose the correct answer : 
(1) cot (0 — 70) – tan (90° — 8) = ............... 


(a) zero (b) 2 (c)3 (d) 1 

(2) I£ L and M are two roots of the equation 9 -2 X? -8 X=0 s then L? + M? =... 
(a)-4 (b) 25 (c)7 (d) 64 

(3) The arc length in a circle of radius 6 cm. and that opposite to a central angle of 
measure $ E cm. 
() 3X (6) 67 (52 (2л 

(4) If f (X) =3 sin X » for each X ER » then the maximum possible value of the function 
f OO isch 
(3)-3 (b) 1 (с) 3 (d) zero 


a Complete each of the following : 
(1) The solution set of the equation (X + 2)? = 25 in R is +s. 
(2) The quadratic equation whose two roots are 1 + i and 1 — i is s 
(3)1fcos8205 » ӨЄ[л 27] sthen m (4 0) =. 
(4) The function f where f (X) = X +3 is positive s for each X € з 


o 


Г ‚ _3+41 
[3 | [a] Find the value of : X and y if X+ y i = 5291 
[b] If the angle 0 is in standard position and its terminal side intersects the unit circle at 


the point (x > 3) where X > 0 Find the basic trigonometric function. 


C [a] Without using calculator find the value of : 3 sin 150° tan 585° + sin 270° cos? 135° 


[b] If L and M are roots of the equation ; 2 K7-9X=7=0 
» form the quadratic equation of two roots : 2 L-3 and 2 M - 3 


48! 
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EJ [al if 13 sin B - 12 =0 where B E]90° . 180°[ 
» then find the value of : cos (180° — B) csc (270° + B) cot (90° — B) 
[b] Investigate the sign of function f: f (X) 26-5 x- x? 
«then find in R the S.S. 0f: X?« 5 X-6 «0 


10)  El-Dakahlia Governorate luti. 


Answer the following questions : 


E Complete : 
(1) The angle of measure 480° lies in .... 


- quadrant. 
( 2) If sign of the function f (X) = X!ebXecis positive in È » then Вандан 
(3)fa-3s2i > abz 1 sthen b= с. 


( 4) The radian measure of inscribed angle opposite to arc of length = its diameter = --------------- 


Я Choose the correct answer : 
(1) The smallest positive angle satisfies 2 sin А —[3 is -~ 


(a) 120° (b) 60° (c) 45° (d) 150° 
(2) If Q.— i) is a root of equation X? + b X+5=0 » then b = ~... 

(a)2+i (b)5 (c)-—4 (9)-21 
(3) The sign of function f (X) = X? + 2 is positive іп -+--+ 

(3) bR, (c) R- {0} (d)R- [2] 
(4)If5sinBz3 » 2 <B <7 sthentanB= 


a) 2 (b)-3 9-4 OE: 


EJ [a] If L+2 M +2 are two roots of the equation : X^ -5 X «3 - 0 
> find the equation whose roots are : L? M? 


[b] Find the general solution of the equation : sin (3 X) x sec (6 X) = tan 225° 


O [a] Find S.S. of the inequality :X7-5X«6 
[b]If3cot6«4-0 » ӨЄ]®›л[ 
Find the value of : 5 sin (2 + 6) cos 300° + 3 cosec (Jt + 8) tan 135° 


[ [al Find in the simplest form : (1+2 8) (2 +3 +410) 


[b] Find the value of a which makes one of the roots of the equation : 
х?-ах+2 а- 4 = 0 is four times of the other root. 


(у: зд] эу [Cal etd oet, уе] 49 


Algebra and Trigonometry 


ф Ismailia Governorate y Diroctorato of Educaffon in lemailia (Ж 


Mathomatice Supervision 


Answer the following questions : 
o Choose the correct answer : 

(1) If sin 2 Ө = cos 4 0 where Ө is positive acute angle ; then tan (90° — 3 0) = 

(a) -1 (b) z ©! «15 

(2) The function f (X) = 6 — 2 X is positive at X € 


(а) |e ›3[ (b) |-~ +3] (© 3 > =f (d) [3 >f 
(3) If cos0- 4 » sin@= =з s then the measure of the angle Ө equals -..--..-...--.- 
(a) 27 (57 (o) 38 «Чл 

(4) (1 &i) a. in the simplest form. 
(а) 101 (b) 32i (c) - 2i (d) 161 


a Complete : 
(1) If X 23 is one of the roots of the equation X? — m X - 27 20 » then m = «+++ 
(2) The measure of the inscribed angle whose radius 12 cm. and its arc length is 18 cm. 
[E in degree. 
(3) The angle whose measure 930° lies in the + quadrant. 


(4) The S.S. of X? +9 = 0 in the complex numbers is -+++ 


a [a] If one of the roots of the quadratic equation : 4 К X^ e7X4Kk 4z0isthe 
multiplicative inverse to the other » then find the value of : К 


[b] If 4 sin A - 2 tan A tan ( Вт -A) = 0 where Ac]o , anj » find the measure of : A 


al If Land M are the two roots of the quadratic equation : Х?+3Х-5=0 
1 


А à 2 
» write the equation whose roots are : L^ and M 


[b] Find the S.S, in IR of the inequality : X (X 4 2) - 350 


Giu I« X42yi-3ys(-2 i Find the value of : X and y 
Ib] 10 is a central angle in its standard position and B (x , i) is the intersection point of 
its terminal side with the unit circle » find the value of : 
sin (90° + 0) — cot (180? + 0) cos (90° + Ө) 


50} 


Final Examinations 2 


Kafr El-Sheikh Go / Мый kopeli "RUIN 
лк tabi (к ] a) 


eT 


Answer the following questions : (Calculators are allowed) 
E Choose the correct answer : 


(1) ff L and M are the two roots of the equation 9-2 X28 X -0 
s then L? 4 M? = issues 


0-8 (b 25 (c)7 (d) 64 
(2) If 2cos 0 2 [5 sand zt <0<3Z en m (4 0) = 

(a) 2 6m j4X 2л 

) 5 (b) 7 (c) 2 (d) A 
( 3) If Land 2— L are the two roots of the equation X? + (k-3)X+6=0 

епк 25 

5а (b) 2 () 3 (d) 5 
(4) The range of function f where f (8) = a sin Ө is ee 

3,3 | 3 3 
(a) {-3 , 4} (b) Jero , 3] (c) E à 3] (d) |5 Р sl 
Ø Complete : 


( 1) The simplest form of the imaginary number i^? is -+++ 

( 2) The angle whose measure is (930°) is located at the +e quadrant. 

(3) The function f [-4 » 7] ——» IR where f (X) = 6—2 X has a positive sign in the 
interval ee- 


(4 ) If cos (90? + 0?) + sin (90? + 2 0°) = 0 » where 0 < 0? < 45? , then sin 2 0? = ss 


a [а] rt and a are the two roots of the equation : 6 Х?-5Х+1=0 
s then form the quadratic equation whose two roots are : L and M 


[b] If sin Ө = sin 750° cos 300° + sin (- 60°) cot 120° where 0° < 0 < 2 7t Find : m (40) 


Oiaj If f iie — Ip where f 00 78 X - X? - 15 
(1) Graph the function curve in the interval [1 » 7] 
( 2) Determine the sign of the function. 


TNI ANI 
[b] Find the value of X and y which satisfy the equation : Eura =X+yi 


E lal Solve the inequality : (X +3 < 10-3 (X + 3) in R 


£51 


1 Algebra and Trigonometry 


[b] (1) If4 sinA- 320 s find: m(Z А) where AE]o » Ж] 


(2) If sin @ = $ where 90° < о. < 180° 


» find : sin (180° — о) + tan (360° — a) + 2 sin (270° — о) 


1 3 El-Fayoum Governorate Directorate of Education 
Supervision of Mathematics 


Answer the following questions : (Calculators are permitted) 


@ Choose the correct answer : 
(1) The solution set of the equation X? — X 2 0 in R is e 


(iib о] о 50) Ore) 

(2) The angle of measure 60° in the standard position is equivalent to the angle of 
measure ..:............ 
(a) 120 (b) 240 (c) 300 (8) 420 


(3) If one root of the equation a X? - 3 X + 22 0 is the multiplicative inverse of the other 
root s then a = «e 


w4 02 (92 (3 
(A)Ifsin82—1 › соз Ө 20 sthen the measure of angle 0 =.” 
wg ыл © ox (OPE 
@ Complete : 


(1) The quadratic equation whose roots are 2 and 3 is +++: 
(2) If the two roots of the quadratic equation 3 X?-6X+k=0 are equal 
»then k= 


(3 ) sin 25° = cos 


(4) The range of the function f where f (X) = 2 sin Ө is зз 


Е Ia] If L and M are the two roots of the equation : X?-7X+3=0 
» then form the quadratic equation whose roots are : 2 Land 2 M 


[b] The measure of central angle is 105° and subtend arc of length IM em. 


Find length of the diameter of the circle, 


C [a] Draw the curve of the function / : / (X) = X^ — 9 in the interval [- 3 54] 5 from the 
graph determine the sign of f in that interval, 


[b] Find the value of 0 where 0 ep , &[ » Which satisties the equation : 
sat (Ж Lea 5 
2 cos ( 2 0) =] 


52 \ 
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13 342i 
 аһгх= < 7 = #1 prove that : X, y are two conjugates numbers. 


EI 
[b] Without using calculator prove that : sin 60° cos 30° — cos 60° sin 30° = sin? а 


14)  El-Menia Governorate Malle Dopartmont 
/  El-Menia Of ficial Language School 


Answer the following questions : (Calculator is allowed) 


E Choose the correct answer of those given : 
( 1 ) The measure of the central angle in a circle of radius length 15 cm. and opposite to an 


arc of length 5 JU = 
ini 60 (c) 90° (d) 180° 


(2) If one of the two roots of the equation X? — (b — 3) X = 5 = 0 is the additive inverse of 
the other root s then b = «e 


(a) 5 (b)3 (c)-5 (d)-3 
( 3) The simplest form of T ipai 
(а) 1 (b)-1 (oi (-i 
( 4 ) The function f : f (X) = 5 X —3 is positive at ............... 
()X» 3 ()x«$ (9x» 5 x«i 
Ø Complete : 


(1) (4-31) (443i) = 
( 2) The solution set of the equation X? +9 =0 in Ris vee 
(3 ) If sin 20 = cos 4 Ө where is a positive acute angle » then tan (90? — 3 0) = -...-......... 


(4) The angle of measure 750° lies on the ............... quadrant. 


Ө [a] Solve in the set of complex number : 2 X? «6X - 5-0 


[b] Without using the calculator , prove that : 
sin 600° cos (— 30°) + sin 150° cos (- 240°) 2- 1 


a [a] If L » M are the roots of equation : х?-7х=6 
Form the equation whose roots are : L? , M? 


[b] Find X and all trigonometric function'of Ө drawn in unit circle its coordinates (— X » X) > 


X»0 


giu If 2 » 5 are the roots of the equation : X? +a X+ b 20 Find : a » b 
[b] Form the quadratic equation whose two roots are : — 1 = 2 +42 2-1 : 


e 


aN " 
y M Qena Educational Zone 
15) Qena Governorate y T. itimal Z 


Answer the following questions : (Calculators are permitted) 
E Complete : 


(1) The quadratic equation in the set of the complex numbers whose roots are — 2 i » 2 i 


T 


(2) The function f : [-4 » 7] —» R where f (X) = 6 - 2 X has a positive sign in the 


interval ---- 


(3 )If4 sin! 0-3 20 ; where 0 Є[0° 5 90°] , then m (4 0) = +s+ Р 
(4) The range of the function f (X) = 2 sin 3 X is .—- 


@ Choose the correct answer from the given ones : 


(1) The simplest form of the imaginary number i? =... 


(9-1 (b) 1 (c)-i (d)i 

(2)1f Z A and Z B are two acute angles where sin А = cos B › then sin (A + B) = =+ 
(a)-1 (b) 1 (c)0 (d) 90° 

(3) The length of the arc that is subtended by a central angle of measure 210° in a circle 
of diameter length 12 Л cm. is Ст. 
(a) 14 3t (b)14 ()7 x? (d)7 


(4) If one root of the equation 2 X? +(a-2)X-7=0is equal to the additive inverse of 


the other » then the value of az +s. 


(a) 2 (b)-2 (c)7 (d)0 


[3 | [a] ( 1 ) Determine the sign of the function f : f (X) = – x?47x-10 


( 2) Find the solution set of the inequality in R: X7+3x-4<0 


[b] If 180° < Ө < 270? , where cos 0 = -4 


Find the value of : sin Ө cos (180° — 0) + cos (- Ө) sin (0 — 270°) 


[4 | [a] If L » M are the roots of the equation : X (2 X 3) = 5 


Find the equation whose roots are : L^ , M? 


[b] Without using calculator find the value of : sin 120? cos 330° — cos 420° sin (- 30°) 
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g lalit X2342iandyz ERI » then find X + y in the form of a complex number. 


[b] In the opposite figure : 
АВ is an arc in a circle of radius 10 cm. 
and AB = 16 cm. 


Find 0 in radian measure 


s then find the length of the arc :АВ 


2020 


f 
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Z Some schools examinations 


Cairo Governorate Д Nasr City LA, наћи да 4 
Г MOa Language Modron Gell [ 2a) 


Answer the following questions : 
@ Choose the correct answer : 


(1) If the ratio of areas of two similar polygons is 4 : 9 » then the sajo of their 


perimeters «ene 

(09те (4:9 ()2:3 (d)3:2 
( 2) If the point A where AM = 8 em. and г = 6 em, s then [EYES 

(a) 10 (b) 18 (c) 40 pn 


(3) The bisectors interior and the exterior of an angle of a triangle are е 
(a) perpendicular. (b) parallel, (c) equal. (d) otherwise. 


(4) In the opposite figure : 


Np vas 
(a) 32 (b) 40 
(c) 36 (d) 10 
9 Complete : 
(1) Two polygons are similar if , 
(2) The exterior bisector of the vertex angle of an isosceles triangle is ---...-.--.. to the 


base of the triangle 


(3 ) Regular polygons having the same number of angles are ------------- 


(4) In the opposite figure : A 
AE bisects 4 BAC externally and intersects BC at E. 
s then AE = «e É C EB 
area of (A ABC) 


Е [a] If A ABC ~ A XYZ; and 3 AB = XY; then find : 
[b] In the opposite figure : 
B » Y and C are collinear. AB = 12 cm. ;» BX = 9 cm. 
»CY=6cm. AC = BY = 18 cm. » and XY = 13.5 ст. 
Prove that : (1) A ABC ~ A XBY 
(2) BC bisects Z ABX С = А 


area of (A XYZ) 


E [a] In the opposite figure : 
AD 22cm. РЕ = 7 cm. 
‚АВ=ВС 
» then find the length of : АС 


[b] In the figure opposite : 
XY // BC// DE 
If AB 26cm. » AC = 5 cm. 
Ар = 12cm. » EY = 4cm. 
» then find the length of each of : AE and DX 


@ [al In the opposite figure : 
polygon ABCD ~ polygon XECF 
ifXE= 1 AB F 
»CF=9cm. B 
» then find the length of : FD i 

[b] In the opposite figure : A 

DY bisects / ADC 
»DCz9cm. 
›рА = ХВ -6cm. 
» AX =4ст. 
» then prove that : YX СВ 


Ж Aem. 


бст. 


2 D) Cairo Governorate Woetorn Cairo Educational Zone 
4 Mathomatiec Inspaction 


Answer the following questions : 


@ Complete the following : 
(1 ) If the scale factor of similarity of two polygons = 1 » then the two polygon 


(2) If P4 (A) = 11 and the length of the radius of the circle 
M equal 5 cm. » then AM = eenen em, 
(3 ) In the opposite figure : 


"ет. 


(4) In the opposite figure : 


In the surface area of the smaller triangle is 16 cm? 


» then the surface area of 


the larger triangle = е cm? 
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Ø Choose the correct answer : 
(1) Using the figure opposite : 
Length of MZ = «em, 
(a) 3.6 (b) 42 
(c)4 (d) 4.8 
(2) In the opposite figure : 
The value of X = +--+ cm. 
(a) 2 (b) 4 
(c) 6 (9) 8 
[^ (3) In the opposite figure : 
_ 998 ADS нны cm. 
(a) 4 (b) 8 
(c)6 (d) 5 
(4) If A ABC ~ A DEF »m(Z C) =55° » 
m (4 B) = 80° 5 then m (4 D) = ~ 
(a) 55° (b) 80° (c) 45° 


(3) [a] In the opposite figure : 
AB =6 cm. : BC 29cm. : AC =7.5 ст. 
»DB=4cm. and DA-5cm. » 
Prove that: (1) A ABC ~ А DBA 
(2) BA bisects Z DBC 
[b] In the opposite figure : 
(1) Find the length of : BF 
(2) Prove that : FM // CD 


9cm. B 
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a [a] ‘AD is a median in the triangle ABC ; Z ADB is bisected by a bisector to cut ABatE , 
ё ADC is bisected by a bisector to cut ‘AC at F and EF is drawn. Prove that : EF // BC 


[b] In the opposite figure : 
Ifm(Z А) = 65 ;m(DB )=55° 
»m(DC )=(3Х+5)° 
Find the value of : X 


Ө [a] In the opposite figure : 
ABisa tangent to a circle; 
C is the midpoint of AD 
and AB = 32 cm. 
Find the length of : AC 


[b] In the opposite figure : 
LEXY .XL-4cm. »YL-8 cm. 
»>MEXZ XM -6cm. 
:ZM z2cm. 


Prove that : LYZM is a cyclic quadrilateral. 


Cairo Governorate El Ваваїосп and Dar Elealam 
Education Directorate n 


Answer the following questions : 


&a Choose the correct answer : 
(1) If the ratio between the perimeters of two similar polygons is 1:4 » then the ratio 
between their surface areas is = 
(a) 1:2 (b) 1:4 (c) 1:8 (d) 1:16 
(2) The triangle in which the measures of two angles are 35° and 75° is similar to the 


triangle in which the measures of two angles are 70° „е 


(a) 70° (b) 30° (c) 35* (d) 90° 
(3) 7 М is a circle whose radius length is 6 cm. » A is a point where AM = 8 ст. 

a then Pa (A) = 

(a) 10 (b) 18 (c) 40 (d) 28 


[3 
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(4) By using the opposite figure : 


Area of A BAD: Area of A ВСА = tss 
(33:4 (b)4:5 


(с)3:5 (4)9:25 С 4m D B 


Я Complete the following : 
(1) The exterior and interior bisectors of an angle of a triangle are -e 
(2) In the opposite figure : 

AB 24cm. ; BC = 8cm. 


and AD = 6 em. 
»then DE = cm. 5 
(3) In the opposite figure : Y x 
XM =2.5 cm. ; YM =2 cm. % 
and ML = бст. 
LN s then MZ = cm. 
(4) If two straight lines intersect several parallel straight lines » L 2 


А. 


then the length of the corresponding segments on the transversals are -+++ 


[3] [a] In the opposite figure : 
ABC is a triangle in which : AX 2 4 cm. 
»XB = бст. » AY =5 cm. › YC = 3 cm. 
Prove that: (1) AAXY ~ A ACB 
(2) XBCY is a cyclic quadrilateral. 


[b] In the opposite figure : л 
AD is a median in A ABC , XY // BC 
» DY bisects Z ADC and intersect AC at Y : X 
prove that : DX bisects Z ADB B D t 


O [a] ABC is triangle » D C AB and EC AC where : 
AD 23cm. » DB=6cm. » AE=2 cm. and EC = 4 cm. 
» prove that : DE // BC 
[b] In the opposite figure : 
Ар ва tangent to the circle M at D 
where AD = 15 ст. »and AB = 9 cm. 


Calculate the radius length of the circle. 


E 
L Geometry 


Ө [a] In the gure opposite : 
AB = 6 cm. BC 2 9 cm. and AC = 7.5 cm. 
s DB z4cm.and AD = 5 ст. 
prove that : (1) AABC ~ADBA 
(2) BA bisects / DBC. 
[b] If the power of point A with respect to the circle M = 144 where the radius length of 


the circle M is 5 cm. calculate the distance between the point A and the centre of the 
circle » then find the length of the tangent segment from the point A to the circle M. 


; Dokki District l N 

ү 
4 Giza Governorate Modern Narmer Language School ГА) 
4 4 


AA AMA 


ЭБ 


Answer the following questions : 


a Choose the correct answer : 
(1) If the ratio between the perimeters of two similar triangles is 1 : 4 »then the ratio 
between their areas едиаї: 


(1:2 (1:4 (c)1:8 (d) 1:16 
(2 ) In the figure opposite : 


All the following expressions are A Em 


correct except EL 


© гв” ЕС © ок вс pee 
ORB AAC Opt © в 
(3 ) Іп the figure opposite : 
ТИ amema 
(а) 3.6 cm. (b) 4 cm. 
(c) 42 cm. (d) 4.8 cm. 
(4) In the figure opposite : 
OD ons 
(a) 7.5 cm. (b) 7.2 ст. 
(c) 2.7 cm. (d) 3.6 cm. 
@ Complete : 


(1)In the figure opposite : 
EA isa ray tangent to the circle. ЕА = 8 cm. 
> EB = y and BC = 12 ст. 
»thenyz 


«cm. 


88 } 
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(2) If AABC ~ A XYZ and AB =3 XY nep XYD — — 
area (A ABC) A 
(3) In the figure opposite : 


A-$ D 
If c^ 7 E 


BD. 
BA | 


(4) In the figure opposite : 


> then — 


AD isan angle bisector of Z BAC ,АС =9 cm. 
»AB = 15 cm. ; CD = бст. , DB = X cm. 


o then X = v em. 


Ө [al In the figure opposite : 
AXYZ ,LEXY and MEXZ 
where XM = 6 cm. »>ZM = 2 cm. 
prove that : ( 1) A XLM ~ A XZY 
(2) LYZX is a cyclic quadrilateral. 
[b] In the figure opposite : 
А ABC right angled at C. 
» BC // DE and CD // EF 
prove that : AF x AB = (AB)? + (ED? 


a [a] In the figure opposite : 
AB // CD / EF 
» then find the values of X and y. ( all lengths are in ст). 
[b] In the figure opposite : 
AD is a median in A ABC. DX bisects Z АРВ, 


intersects AB at X. DY bisects / АРС and Y x 
intersects AC at Y. 
Prove that : XY // BC. ё р B 
В [al In the figure opposte : C 
DCis tangent to circle E › BET c 
DA _ AE р B 
Prove that : D^ = ^E [Hint : Join AC] 


DB BE 


[b] ABCDi is a quadrilateral > E EAC . EX is drawn parallel to BC intersects AB at X. 
EY is drawn parallel to CD intersects AD at Y. prove that : AX x AD = AB x AY 


OTE А eod] en | (bona) Ol ost walsdl © 


Giza Governorate 6" Octobor directorate \ 
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Answer the following questions : 


@ Choose the correct answer : 


(1) If Py (A) 20 sthenA lies -+++ the circle M. 
(a) on (b) inside (c) outside (d) otherwise 
area of (А ABC 
(2) If AABC ~ A XYZ and AB = 3XY › then часа ИИ 
@)9 (53 (91 (4 
(3) If the polygon ABCD ~ Polygon XYZL ; then AB x ZL = XY x eee 
(а) CD (b) BC (c) AB (d) AD 
(4) All ever are similar. 
(a) trapeziums (b) rhombuses (c) rectangles (d) squares 


Я Complete the following : 
(1) If two straight lines intersects several parallel straight lines » then the lengths of the 


resulted segments аге «+--+ 
( 2) Any two regular polygons that have the same number of sides are -+++ 


(3) Two polygons are similar if = > 
(4) The ratio between the lengths of two corresponding sides of two similar polygons is 
2:3 if the perimeter of the smaller one is 14 cm. » then the perimeter of the greater 


Ё [a] In the opposite figure : 
Find the value of : X 


с 15cm. B 


[b] Polygon ABCD ~ polygon XYZL › ifAB=32cm. » BC=40cm. ;XYz(3m- 1) ст. 
+ YZ = (3 т + 1) em. »find the numerical value of m 


C [a] In the opposite figure : 
ABC is a triangle in which AB = 6 cm. 
;BC 29cm. AC = 75 ст. > D is a point outside 
the triangle ABC. Where DB = 4 cm. » DA = 5 ст. 
Prove that : A ABC ~ A DBA 


90^ 
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[b] In the opposite figure : 
A ADE ~ A ABC 
» find the length of : BD 


Ө [al In the opposite figure : 
If AE / BE// CZ , DN 
Find the numerical value of each of : X + Y 


[b] In the opposite figure : 
CDis tangent to circle M 
»AM = МВ = BC. 
DC 2 2*3 cm. 
Find the diameter length of the circle M 


i Eact Educational Zona E \ 
> 6) Alexandria Governorate Á ro ана ма (Я ) 


Answer the following questions : (Calculator is allowed) 
a Choose the correct answer : 


(1) The ratio between the two perimeters of two similar triangles is 2 : 3 ; then the ratio 
between their areas is «e 


(a) 2:3 (b) 4:6 (c)4:9 ()4:3 
(2 ) By using the opposite figure : 
The length of DE equals «--++---------- 


(a) 6 (b)8 
(c) 10 (d) 12 
(3)In the opposite figure : 
BA аслана 
AC 
AE BD 
(a) AB (6 5c 
AE BC 
(045 Wop 
(4) In the opposite figure : 
CA — M A 
AD "m D 
CE 
oD ФЕ 
CB 
(c) BE (31 e E B 


i 


\ Geometry 


Я Complete : 
(1) The interior and the exterior bisectors of an angle of a triangle are -+++ 


(2) If a line is drawn parallel to one side of a triangle and intersects the other two sides; 
епі... 
(3) Any two regular polygons having ће same number of sides аге +++ 


(4) In any right angled triangle» the altitude to the hypotenuse separates the triangle 


EJ) [a] In the opposite figure : 
AB // DE // FG CG 24cm. E 
GE 23cm. »CF=6cm. ; рА = 75 ст. 
> Find the length of : BE.FD 

[b] In the opposite figure : 

АВ and DC are two chords in a circle , AB N CD = {Е}, © 
AB 24 cm. › DC 2 7 cm. and BE = 6 cm. 
s Prove that : A ADE ~ A CBE › then find the length of : CE 


E [a] In the opposite figure : 
АВС is a triangle »D ЄАВ,ЕЄАС 
(1) Prove that : A ADE ~ A АСВ 
( 2) Find the length of : ED 
[b]In AABC AC» AB. , MEAC where m (4 ABM) = m (4 С) 


A 3cm. D 9em. B 


prove that : (AB) = AM x AC 


[5] [a] In the opposite figure : 
BA L AE CDL DE ; AB = (X +7) em. $ 
AE 29cm. ED 2 3cm. DC 2 4 em. Б 
(1) Find the value of : X 
( 2) Find the length of : EB 


[b] In the opposite figure : 
BE bisects Z B and intersects AC at E » AB = 6 cm. 
x CD =5 cm. » DAz 7.5 cm. and BC = 4 cm, 
Prove that : DE bisects / АРС, 


D 75cm. A 


92! 
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Answer the following questions : 
E Choose the correct answer : 
(1) If Py (А) = zero » then A lies «e the circle M 
(a) on (b) inside (c) outside (d) otherwise 


(2) If the ratio between the area of two similar polygons is 4 : 9 5 then the ratio of their 


perimeters is «e 


(a)9:4 (b) 4:9 (с)2:3 (4)3:2 
(3) The interior and the exterior bisectors of an angle of a triangle are сеен. 
(a) perpendicular. (b) parallel. (c) equal. (d) otherwise. 
(4) In the opposite figure : в 
All mathematical expressions are 
correct except one expression -+++ D " 
(а) (AB = AC x AD (b) (AB)? = AE x AF Ё 
(c) AC x AD = AE x AF (d ACxCDzAEXxEF F 


Я Complete each of the following: 
(1) Any two regular polygons having the same number of sides are ..............- 
(2) In any right-angled triangle » the altitude to the hypotenuse separates the triangle 


(3 ) The ratio between the lengths of two corresponding sides of two similar triangles is 2 : 5 
» if the area of the first triangle = 24 cm? , then the area of the second triangle = »+++++- 
A 


(4) In the opposite figure : 
5 


Por € BD.5 

AD bisects Z A > Dc^ 3 # ley 
»IfABz 10cm. SACS Q y - 1) em. à 

s then y = «e eni. 


[91] [a] In the opposite figure : 
(1) prove that : AAXY ~ A ACB 
(2) If the area of A AXY = 8 cm? 
Find the area of the polygon XBCY 


[b] In the opposite figure : 
DE// AB » DF // AE 
» prove that : (CE? = CF x CB ts GU 3 


"m 


П [al In the opposite figure : A 
D is midpoint of BC . DE bisects / ADB » EF // BC 
Prove that : FD bisects Z ADC Е, Е 
EDF=4cm. - РЕ = 5 ст. 


Find the length of : FE 
[b] In the opposite figure : 

ABC isa mangle - AB = бст. 

-BCz9cm..AC- 75 cm. 


+ D is a point outside the triangle 


T 
a 
Iz] 
w 


where BD=4cm. sAD=5 cm. 
Prove that : (1) A ABC ~ A DBA (2) BA bisects Z DBC 


Ө [2] State two cases of similarity of two triangles. 


[b] In the opposite figure : А 
ХА - XB are rwo tangent segments X 
Prove that: (1) A XBC ~ A XDB D 
(2)BDxACzZBCxAD 
ы, 
Ў y А Directorate of Education 
8) E--Sharkia Governorate б d с 


Answer the following questions : 
Complete the following : 
(1) If rwo polygons are similar to a third one « then the two polygons are «+--+ 
(2) ithe power of a point A with respect to the circle M is negative quantity » then A lies 
the circle. 
1 3 ) In the opposite figure : 
HADisa tangent and : 


(a) fm (2. A)=30° т (BD) = 45° c 


—~ A B 
-then m (CD) = i 
АВ=ВС - AD-312 cm. then ACE сз 
(Choose the correct answer : 
(1) The hisectors of angles of a triangle are -= 
ха parallel. (b) concurrent. (c) equal. (d) perpendicular. 
т = 
EU LI 
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(2) If the ratio between the perimeter of two similar polygons is 2 : 3 » then the ratio 
between their areas = -+++ 


(a)2:9 (2:3 (c)4:9 (23:2 
(3) In the opposite figure if : 


ic. 
(i) АЕ=4ст. » AB=10cm. » ED=3 cm. 
othen CD = ---............ cm. 
(а) 8 (b)5 J 
eu (24 М7 


~ ~ D 
(ii) If m (4 AED)=70° › m (AD) = 50° , then m (BC) = essere 
(a) 70 (b) 90 (c) 100 (d) 140 


wo 


таъ AABCifAB=8cm. > AC=6cm. » ВС=7ст. » AD bisect Z BAC and 
intersect BC at D ; find the length of : BD and AD 


[b] In the opposite figure : 
DE// BC 
»DF / AC 
Prove that : AADE ~ A DBF 


c 


a [a] ABC is a triangle sD Є BC where (АС)? -CDxCB 
Prove that : AACD ~ ABCA ò 


A 
E 
F 
A 
[b] In the opposite figure if : 
XY // AB» XZ// AD 
Prove that : YZ // BD 
B Y 
Ө [al In the opposite figure : Ж 
RE NTD -(Ер,Ав =5 em. (N 
A 
[b] In the opposite figure : 
ABCD is a quadrilateral » E € BD where : 
AB CE BD EB T И 
DA BC ’DA~ ВС 
Prove that : 


CD = 9 cm. and ED = 3 cm. 
(1) AABD ~ ACEB (2) AB// CE € 


D 
B 
7 
c 


Find the length of : BE 


> 


195 
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Answer the following questions : 
a Complete : 
( 1) In the isosceles A » the exterior bisector of the vertex angle of triangle is ----.---------- 
the base. 


(2) The ratio between the areas of two similar triangle is 16 : 25 » then the ratio between 


'/ — The Central Maths Supervision 


El-Gharbia Governorate 


their perimeters is --------------- 


(3) If the point A where AM = 8 cm. and r = бст. » then P4 (A) = — — 
B 


| (4)In the opposite figure : E 
| EA-6cm.CE-7cm. ; ED=12cm.and BE = X cm. #2 N 


sthen X2 cm. 


[2 | Choose the correct answer : 


( 1) In the opposite figure : 


AD bisects exterior / A » then 

(i) CD = -~------------- cm. 

на (b)6 
(c)4 (d) 8 
(ii) AD = — —- cm. 


(а) 210 (b) 40 (c) 4410 (à) 10/2 
( 2) In the opposite figure : 
DE/CB:;AD:DCs-— 


(а) 1:3 (b) 1:2 

(с)2:1 (9) 1:1 
(3) If the area of A ABC = 45 cm? 

: then the area of: AAXY = — —— em? 

(a) 225 (b) 90 

(95 (d) 15 
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EJ 121 In the opposite figure : i 
ABC IsA DEAC b 
ҮРЕ AB» DE /f AE 
Prove that : (CE)! = CF x CB 


A 
=ч 
m 
= 


[b] In the opposite figure : 
АВ = 54 ст. AD = 42 cm. 
: DC = 28 em. and BC = 36 em. 
+ DE bisects Z ADC, 
Prove that : BE bisects Z ABC 


D жт. C 


a [2] In the opposite figure : А 
ABC is right-angled triangle at A » AD L BC 
:DE LAB ,DF LAC 
Prove that : A ADE ~ ACDF 
[b] In the opposite figure : С 
CBM FE={A} ,AB=4cm. 
BC =2 cm. and AF = 8 cm. А 


Find the area and circumference of the circle where (Jt = 3.14) 


Ө [4] In the opposite figure : 

ABisa tangent to the circle M at B. MA intersects 
the circle M at C. If the radius length of the circle c 
equals 12 cm. s Py, (A) = 81 ст. »then А B 
Find : (1) The length of AB (2) The length of AC 

[b] In the opposite figure : D di 
ABCD is a parallelogram ; E € AB 3 
where А2 = 3 DE CB = {Е} 
(1) Prove that : ADCF ~ AEAD c B F 


a (A DCF) 


(2) Find : TEAD) 


OED) Vei je | Coa) ol А ә yalsell 
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Answer the following questions : 


(KJ) Choose the correct answer : 

(1) If the ratio between the perimeters of two similar triangles is 1 : 4 » then the ratio 
between their two surface areas equals ---.----------- 
(а) 1:2 (01:8 (01:4 (d) 1:16 

(2) The measure of angle including between the two bisectors (interior and exterior) of 
an angle of a triangle equals -.------------- 
(a) 60° (b) 90* (c) 30* (d) 45° 

(3) The power of point A with respect to circle M with radius length 4 cm. » AM = 5 cm. 


equals «e cm? 
wi (b)9 
(c) 49 (d) zero 


(4) In the opposite figure : 
AB = бст. АС 23cm. » then CE: CB- -— 
(21:2 (b) 1:3 
(03:1 (22:1 


Я Complete : 
(1) In the opposite figure : 
If DE // BC 
»then s - —— 
(2) In the figure opposite : 


AB is a tangent 
»Cisamidpoint on AD 
AB 2332 ст. 

»then AC = es 


(3) In the figure opposite : -+ В 
ABN CD={M} ; MA-4cm. p. Ne 
: MC 23cm.  MDz2cm. e] 


> then the length of BM = 


cm. 
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(4 ) In the opposite figure : 
AC 


AB 


Bia) In the opposite figure : 
ADBA~ ДАВС +m (4 ВАС) = 
( 1 ) prove that: AD L ВС 
(2)If AB 2 8 em. AC = 6 cm. » find the length of : BD 
Ih] In the opposite figure : 
ADzBDz2cm.;AEz1cm.;EC-7cm. 
Find area ^ ADE : area A ACB 
Prove that : DBCE is cyclic quadrilateral. 


[> D B 
gts 
а 

1 р 

2 

d 

[el B 


Dla) ABCD is a cyclic quadrilateral » if BA N CD = {Е} 


Prove that : (1) АЕА” ~ AECB (2) EA x EB = ED x EC 


— [b] In the opposite figure : 


AB z 6cm. »BC = 12 ст.  CA- 8 ст. ; FC 23cm. 
> DB = 4.5 em and DF = 6 cm. 
Prove that : (1) ДАВС ~ ADBF 
( 2) AEFC is an isosceles triangle. 


[5 | [a] In the opposite figure : 
AX Il BY II CZ » XY 23 cm. 
>FA=6cm.>BC=7.5cm.>FX=4cm. 
Find the length of each of : AB ZY 

[b] In the opposite figure : 

AC II DB ,АМ = 10 cm. MB = 15cm. 
CM =8 ст. and BD = 12 ст. 
Find the length of each : AC »MD 


a 
“©, 


6cm А B 7.5cm. 


4 ; Inspectorate of Mathematics 
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Answer the following questions : 
Complete each of the following : 


(1) Any two regular polygons having the same number of sides are ---.---------- 


( 2) The interior and the exterior bisectors of an angle of a triangle are «e 


(3)If ACM BD = (M) „алі MA x MC 2 МВ x MD > then the figure ABCD is 11114 
А 


(4) In the opposite figure : 
AD = бст. ›Ср = Xcm.  BDz (2 X + 1) ст. 


s then X 2 еее cm. d 
С Xm. D QX*Dem B 


E Choose the correct answer from those given : 


(1)1f Рм (A) =0 » then: А Нез сезе the circle М 
(a) on (b) inside (c) outside (d) otherwise 
(2)In the opposite figure : 


| т (CD) = 145° › m (EB) = (2. Х-5)° 
| and m (Z A) = 50° »then X=: 


(a) 80 (b) 50 
(c)25 (d) 15 
area of AABC |... 


(3 ) If AABC ~ AXYZ and AB =3 XY , еп - 
area of AXYZ 


ат (b)9 (od @3 
(4) In the opposite figure : 


AB isa tangent to the circle and C is midpoint of AD 


»then CD = 

(а)9 (b)3 
l 1 

(с) 3 (d) y 


@ [a] ABC is a triangle in which АВ 227 cm. » AC= 15 ст. > ‘AD bisects Z A and 
intersects BC at D where BD = 18 cm. » Calculate the length of each CD and AD 


100! 


oz c um x 


Dc Prove that : AADB ~ AACD 
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[b] In the opposite figure : 
B «Y and C are collinear s AB = 12 em. | BX 29 em. 
‚СҮ 26cm. sAC=BY= I8 em. and XY = 13,5 em, 
Prove that : 


с ISem. A 


(1) AABC ~ AXBY (2) BC bisects ZABX 


[4 | la] In the opposite figure : 
XEN YD- [A]; BEAD. CC AE 
where : XY // BC // DE 
I AC z6em. ABz 4em. SAX =9 cm. and DB = 5 ст. 
Find the length of each of : AY and EC 


[b] In the opposite figure : 


AD is a tangent to the circle such that 


and if the area of AADB = 10 cm? 
» find the area of : ABDC 


a [a] In the opposite figure : 
AB =9 cm. ;AD = 12cm. 
» AE bisects / BAD , F € BC 
such that : 4 BF = 3 FC 
Prove that : FE // DC 


[b]AABC ,DE AB ; EE AC where: AD-3cm. » DB-9cm. » AE-4cm. 
and CE = 5 cm. 


(1)Provethat: A AED ~ AABC (2) Prove that : EDBC isa cyclic quadrilateral. 


H i overnorate Directory of Education 
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Answer the following questions : 


a Choose the correct answer from the given ones : 
(1) The two polygons similar to a third are --.----.----..- 


(a) similar. (b) congruent. (c) rectangle. (d) otherwise. 


£401 
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(2) If A lies on the circle M » then Py, (A) «o 0 
(а) < (b) < (c) > (4) = 

(3) The ratio between the perimeters of two similar polygons is tan? 30° : cos 60° » then 
the ratio between their surface areas equals --.----.------- 


(а) 4:9 (6) 2:3 (с) 3:2 (d) 4:3 


(4) The bisectors of angles of a triangle are з... 


(a) perpendicular. (b) concurrent. (c) equal. (d) parallel. 


a Complete the following sentences : 
(1) If each one of two polygons is similar then -..........——— ПОЯ 
(2) The interior and the exterior bisectors of an angle of a triangle at a vertex аге ............... 
(3) Two isosceles triangles are similar if з 
(4) If P4 (A) > 0 » then A lies -.- 


@ [a] In the opposite figure : 
DE // BC , AE-3cm. 
»EC=6cm. AD 22cm. 
Find the length of : AB 


[b] If A ABC ~ A XYZ and the ratio between their perimeters is 3 : 4 and 
if the area of A XYZ is 32 cm? 5 then find the area of A ABC 


© [a] In the opposite figure : B А 
АВ ПОС = {н} »CH=2cm. A 


АН = 3 ст. and HB = 4 cm. k 
Find : DH D 


[b] ABC is a triangle in which: АВ = 10cm. » BC=12cm. » XC AB 
where AX 2 4cm. » Y € BC where YC - 7 cm, Prove that : A ABC ~ AYBX 


[5] [a] Determine the position of the point C with respect to the circle M if : Pu (С) 7-4 


and if the radius length of the circle M = 3 ст. » calculate CM L 


[b] In the opposite figure : 
LR is median » RP bisects Z LRM Q e 
» RQ bisects Z LRN AS LE 


Prove that : PQ I MN N R M 


NE 
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Answer the following questions : (Calculators are permitted) 
E Choose the correct answer : 


(1) In the opposite figure : 
I ED / CB AD 22cm. DB 23cm. 


and AE = 4 em. » then AC = cm. 
(а) 3 (b)4 
(с)6 (d) 10 

(2) The ratio between the lengths of two corresponding sides of two similar polygons is 3 : 4 
if the perimeter of the smaller is 12 cm. » then the perimeter of the greater is «== cm. 
(а)9 (b) 16 (c) 48 (d) 36 


(3 ) In the opposite figure : А 
m (BD) = 56° and m (4 A) = 47° 
»then m (EC) = - n 

_ (a) 90° (b) 140° 


B 
(c) 150° (d) 160° PL "Нар 


( 4) The measure of the angle lying between the interior and the exterior bisectors for any 
angle of a triangle equals --------------- 


(a) 45° (b) 90* (c) 135° (d) 180° 


Ø Complete : 
(1) Any two regular polygons that have the same number of sides are «+++ 
( 2) If the polygon ABCD ~ the polygon XYZL › E -l 
area of the polygon ABCD 
area of the polygon XYZL CU TE val 


»then 


(3 ) Given several coplanar parallel lines and two transversals > then the lengths of the 
corresponding segments on the transversals are -- 


(4) If the side lengths of two triangles are in proportion ; then the two triangles are - 


Е [a] In the opposite figure : 
А ADE ~ A ABC » prove that : DE // ВС 
If AD =4cm. »DB=2 cm. »EC= 1.5 ст. 
›ВС=5ст. 
Find the length of each of : AE and DE 


€ Sem, 


i 


X Geometry 


[b] XY NZL = {М} » where XZ // LY »ifXM=9cm. › YM=15cm. 
and ZL = 36 cm. › Find the length of ZM 


© [a] In the opposite figure : 


A 
ARC is a right-angled triangle at A IN. 
XADIBC,AC-30em..DB-32em. — eae 
Calculate the length of each of : CD and AD 
[b] If the power of a point A with respect to the circle M equals 144 where the radius 
length of the circle M equals 5 cm. » Calculate the distance between the point A and 


the center of the circle » then find the length of the tangent segment from the point A 
to the circle M 


8 [a] In the opposite figure : 


A 
AD is a median of A ABC 
» DX bisects / ADB Y х 
‚БҮ bisects Z ADC 
@ р B 


Prove that ; XY // BC 


[b] Two circles are intersecting at A and B »C C AB and cé AB ; from C the two 
tangent segments CX and CY are drawn to touch the circles at X and Y respectively. 


Prove that : CX =CY 


" — 
1.0. Directorate { bx] Y 
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Answer the following questions : (Calculator is allowed) 
@ Complete the following : 
(1) Any two squares are -+++ 


(2) If Py (B) <0 » then В её 


(3) If a line drawn parallel to one side of triangle and intersects the other two sides » then 
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E Choose the correct answer : 
( 1) In the opposite figure : 
ED 24 em. BC = 12 em. 


AD LM 
» then ACT 
(a) 1:3 (b)3:1 
(4:1 (d)1:4 


(2) If the ratio between perimeters of two similar polygons is 3 : 4 5 then the ratio 
between their sides is - 


(04:3 (b) 6:8 (c) 9: 16 (d) 344 


(3) In the opposite figure : 
AC=9 cm. »AB=6cm. ; ВО = 4cm. 


s then BC = seee cm. 
(a) 12 (b) 16 B 4m. D C 
(c)8 (d) 10 


"s (4) The measure of the angle between interior and exterior bisector of any angle of an 


equilateral triangle equals ---...---.---- 
(a) 135* (b) 120* (c) 90° (d) 180° 


Ө [al In the opposite figure : 
Ар -4cm »BD=6cm. 
АЕ = 5 ст. ,ЕС= 3 ст. 
Prove that : A ADE ~ A ACB 


[b] AD is a median in A ABC ; DE bisects (4 ADB) and cuts AB at E 
‚ DF bisects (4 АРС) and cuts AC at F. Prove that : EF // BC 


© [a] In the opposite figure : Á 
ADisa tangent to the circle » AB =2 AC 
(1) Prove that : A ACD ~ A BAD cC D 
(2) If the area of A ACD = 12 cm? » Find area of A BAD 


1405 


(VEE PD рд] 3A Гаа) OW ous; valve 


Geometry 


[b] In the opposite figure : 
BC// DE »DE=4cm. 
:CBz6cm.;ABz Х+ I0 
»Ар=2Х+3 
Find the value of : X É 


Gem. 


pOxe3) 


A (X+10) B 


аст. 


Вга In AABC ,рЄ AB where AD=2BD ; EC AC where DE // BC if the area of 
А АРЕ = 60 cm? Find the area of trapezium DBCE 


D 


[b] In the opposite figure : 
1f m (CB) = 88° , m (BD) = 184° вй 
:m(Z A) = (X4 28)° 
Find the value of : X 


/ — Ашап Eduostional Directorate 
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Answer the following questions : 


E Choose the correct answer : 


(1) The ratio between the two perimeters of two similar triangles is 4:9 s then the ratio == T 
between their area is ~= 


(24:9 (2:3 (c) 16: 81 


(4)9:4 
(2) All the equilateral triangles are 


(a) congruent. (b) equal in perimeter, (c) similar. (d) equal in area, 
(3) The measure of angle between the interior and exterior bisectors of any 

angle = се» 

(а) 135° (b) 90° (с) 180° (4) 45° 


D 
(4) In the opposite figure : 


AB = I2 em, CE 2 4 em, 


»then ED = «emm 
(05 (b) 6 | 
ws w9 

E Complete: — j : ————— ———— 


(1) M the power of point A with respect to ciele M is üppositive quantity then 


the paint A lies mes 
106 
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(2) In the opposite figure : 
DE = AA 


(3) The exterior bisector of the vertex angle of an isosceles triangle 
triangle base. 


(4) If the scale factor of similarity of two polygons equals 1 then the two уй 


[3] [a] In the opposite figure : 
B , E and C are collinear 
»prove that : (1) A ABC ~ A DBE 
(2) BC bisects / ABD 
[b] In the opposite figure : 
Prove that : DE // BC 


©) [a] In the opposite figure : 
m (Z ADE) = m (4 C) 
AD =4ст ; AE- 5 ст, DE = 6 cm. and EC 23 cm. 
(1) Prove that : AADE ~ AACB 
(2) Find the lengths of : DB and BC 
[b] In the opposite figure : 
AB =3 cm. : BC =2 cm. 
AF 275 
Find the length of : EF 


В [a] In the opposite figure : 
AD is a median of A ABC 
DX bisects / АРВ 
DY bisects / АРС 
Prove that : XY // ВС 


[b] The ratio between the lengths of two corresponding sides in two similar triangles 
is 2: 5 , if the area of the smaller one is 16 cm? ; find the area of the greater triangle. 
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